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Foreword, Part I 



The concern for tha emergence of an educational t^hnology by 
AECT's constituents has at least a twenty-five year histoo^. Even 
though the basis on which the professional asswiation was built was 
a concern for the in&oduction of a vmety of comniunlcation m^iai 
both sophisticate unsophisticated into the ^ucational process, it 
became apparent in the 1950*s that tfiis iimple base 1^ to some vc^ 
complicated notions. When educators asked themsalves why they 
should use other means of communications than the spoken and written 
word, a whole theory and body of resaarch resulted. Hence, educational 
technology. 

The relationihip of AECT with the Federal Interagency Conmitte^ 
on Education (FICE) g^s back more than a decade. Interestinily 
enough, it was after a briefing on educational technology by the un- 
dersigned that a Subcommittee on Educational Technology was for- 
mulated within inCE, 

Tne conference which produced this ^k of proceedings was the 
brainchild of Bob Hilliard, Chairman of the FICE Subcommittee on 
Educational Technology, and other member of the FICE group, AECT 
is particulwly pleased at the breadth of programmatic concerns and 
statements that are included in this ^gram. TTie conference developed 
some exMmely significant resolutions, questions, and statements in its 
small group discussions. Those are provide in the final chapter of 
these proceedings and deserve your careful reading. 

Finally, it is my hope that the ideas, questions, dem.ands, concerns 
expressed within these pages will serve to continue the forward mo- 
mentum toward the development of a mie educational technology^ — a 
long time dream of many within and without the educational commu- 
nity. 

Howard Hitchens* Executive Director* AECT 
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Foreword, Part II 



Most educational technology meatinis, whether workihops* conven- 
tioni or seminars, are orient^ either toward the applicatiorv of com- 
munications tools or toward the understanding of the principles of 
teaching and learning that are necessary for effective educational tech- 
nology use. It is of special value when a conference gives us both. We 
return to our classrooin, our studio, our office with increased knowl- 
edge of how to help improve the quality of educarion in our scho 
agency or plant and with a renewed vigor and dedication to do so. 

However, a knowl^ge of ^ucational technology and even the abil- 
ity to successfully utilize it are not enough. We na^ an educational 
environment that permits and encourages the use of the cost effective 
rescurces, including technology, for the highest quality of teaching and 
learning. 

At this conference on Professional Development and Educational 
Technology we want^ all the participants not only to return home with 
increased knowledge and stimulation, but with the satisfaction that they 
had developed concrete recommendations for forther action that could 
result in the changes necessaty for effective utilization of communi- 
cations twhnology in our educational system. 

The cooperation and h^d work of Howard Hitchens and Dick Nibeck 
and the staff of the AECT, of Bemie Michael and Bob Teitler of 
Information Dynamics and of my nC^SET colleagues who served on 
the planning committee not only made this possible * but made the entire 
conference development and implementation experience a penonally 
gratifying and pleasumble one for me. 

The conference pmgram shows how process Ncame as important as 
content. Working discussion ^ups of all conference participants in- 
terweaved with background material presentations. The fiiit day began 
with an identifying of issues and problems through speeches and d 
onsti^tions, followed by a refinement and prioritizing of these issues 
and problems by participants meeting in working ^ups. That day 
ended and the xmxx day began with the presentation of case studies of 
successfiil ^plications, followed by di^ussions of possible solutions 
to the problems. Once again the participants met in working poups to 
address the n^ds and solutions. The nnal day of the conference was 
devot^ to tiie anticipation of future ne^ and the presentation of the 
recommendations for action decided upon by the conference panici^ 
pants themselves. 

In effect, each participant t^came a leader, a decision-maker. No 
one, unless he or she delibei^tely want^ to, could go away with only 
those "take-home" pieces of paper that let us know we had passively 
been somewhere but left us unsure what it was we had actively done. 
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The result: the Recommendations of the conference, in the final 
chapter give us not only an evaluation of the past, but a mandate for 
the future. 

But we cannot be content with just the recommendations. As with 
tho^ from the RCE * 'Teacher Training and Educational Technology" 
conference of 1978— which prompted Mb conference and served as the 
bases for these new recommendations— this is just a fmi step. With 
the coopemiion of national organizations such as AECT* of federal 
agencies such as FICE and, most importantly, your individual contin- 
ued active leadership, prodding and participation in moving ahead with 
these recommendations we may yet motivate that part of the educational 
establishment still unsure about the values and uses of communications 
and technology to move boldly into the 20th and toward the 21st cen- 
tury, 

Robert L, Hilli^d, Chain Subcommittee 
on EducatJonal Technology, F^eral 
Interagency Committee on Education 




Preface 



Peter Relic, Aotlng 4ss/atenf 
Secretary for EduceVong HEW, 
Weshlngton, D.C* 



My frame of refarance in emphasizing a few pointi to you is that 
I'm a teacher. My entire frame of reference in my 22 year professional 
ciTM is ai an administrator and teacher in American public and private 
schools. ! do not think that my remarks will mean all things to all 
people. I do not intend them to be so, I just hope that a few of the 
things will strike a respondent cord with a few of you. 

I think you should ^e my ren^arks on educational t^hnology ad- 
vi^lly, I have an unblemished record in elecfronic fmtball and soc- 
cer—I have yet to beat my sons, I still have not won at skittles. All 
my slides are always upside down or backwards and even though I 
have been a teacher for almost a quaner centuo^, I still cannot write on 
a blackboard. Being lefthand^, and always subjected to a righthand^ 
desk, I never could position my hand pro^rly to write those lines and 
circles. 

By now, the modem technology available to us in the American 
public schools should have create a revolution in education. Tele- 
vision, the computer, the mini-computer and the calculator, information 
data recrieval systems, all should have created a revolution in American 
education. They have not yet. We have to find out why. Much of the 
power, much of the ability i much of the leade^hip exist in this con- 
ference. In the lea's, the SEA*s, the schwls of ^ucation, the R&D 
centers, and the regionai labs, we know we have the capacity in Amer- 
ican education to use the t^hnology available to us to create the change 
that conceptually we have been tdking a^ut for this past quwter cen- 
tury. I repeal— we have not. And while my remarks may seem some- 
what harsh to some of you who are in the forefront, what I am essen- 
tially saying is that most of us are not on the bandwagon using the 
teclmology available to us. I want to m^e Just six points to you, 

1 . In American element^ education, in spite of die hundreds and 
thousands of classrooms that are mily individualized and responsive to 
the ne^ of the children, there are connsting those hundreds and 
thousands still tiiousands and tens of thousands and hundreds of Aou- 
lands of classrooms which are six rows of six children each, eve^body 
doing the ^me thing the same way at the same time. That is still the 
typical American elementary classfroni. It*s not right, it shouldn't be 
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that way and much of the poww and abilif y tc change that exists within 
this confei^nce attendance, 

2. We're in TOuble in the high schooh Anyone who dc>asn*t adn^iit 
that we are in crouble in the high school has missed th- pa::t 15 ymm 
of American second^ education. The secondary level content area 
teacher is not equipped today to deal with the problems h- or she faces 
in the classr^m, 

3. The typical American building adiiinJstrator is not ready to leitd 
that building. In the elementaiy school today, the principal has to know 
a great deal about purchasing and record keaping, about pr,^gram buJ- 
geting, about state reportng and faderally ftmded profra?.is. about dnta 
banks for innovative programs, about programined insuiiction, Tliar 
elementary principal has to know all about Tide I, about managamcnf 
and labor and bargainini, and he or she doesn't. Those of you fwm 
the schools of education may say I am ^vrong, that you are doing it, 
but I think you are in the minorit>N Ttie Amarican elemeiitary school 
principal learns how to be a principal on the jo^not pieservice, and 
not fonnal inservice, but by daily living the rigors and demands aud 
problems and impossibilities of the job. The LEA's ard SEA's, the 
schools of education, the regional cemea, are still not producing any 
logical preservice/inservice learning coniinuum for the Anieriean build^ 
ing administttor, 

4. Tlie typical five year old comes to school ready to leani. Whete 
from the affluent suburbs or the embattled inner city ghetto that five 
year old is ready to take off and then becomes deadened. And the 
typical American fifty year old is now also ready to go back to school, 
and we in education are still not ready to take that live five year or that 
live fifty year old with life long learning concepts and do somarhing 
with that beautiful ability and that inotivation. 

5. The promise of American life for the handicapped %vill not occur 
just because of Public Uw W-142, It will occur only through lech^ 
nology when people create the circumstances, the conditions and the 
implements that are the great equalizei^. And only then, will the prom^ 
ise of American life, firet class opportunity for citizenship and equal 
education opportunity, offered to the full range of handicapwd in 
this countiy, 

6. It's a time for communications and cooperation. It*s still a time 
for innovation despite the retrenchment that we are all !all-rn^ about 
One example concerns enrollment decline. When we nav- ieclining 
enrollment in an elemental district, as we do in most uistWcts, our 
automatic response is to close the elemental building, ki:owmg full 
well that within six or eight academic years then:' v^ill be at^ upswing 
again with more children in kindergarten. We shouli not be ciosii:g the 
building without comprehensive thinking and pl^ :;ning. We should be 
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silting down as local education a|encias, with health afencias, recre- 
ation dapartmenis, senior citizens, service organizations, and local busi- 
ness and indus&y who undoubt^ly would like to have fining pro- 
grams for employees and potential employees where they live. We 
should talk about the multiple potential use of buildings we are about 
to close, rather than closing them because we can't figure out how to 
use them only for basic education for kids ages 5^12 or 13. It's a time 
for cooFeration and a time for communication. 
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William L Smith, U.S. ^mmlmlonw 
of Eduoamn, Departmmit of Hoaltli, 
eduaatfwi and Wlfan 

Wienever the subj^t of t^hnology mses In reference to the re^ 
sponsibilities of ^ucation, rm reminded of one of the most famous 
and fiteftil inddents in the Bible. You will recall that the Lord sum- 
moned Moses to the top of Mount Sinai. TTiere he appeiued to Moses 
in the form of a fiefy cloud, and toere— to Uie appropriate accompan- 
iment of thunder and lightning^^e present^ Mo^s witti the Ten Com- 
mandments, 

That, so far as I know, is the wliest rworded use of audiovisual 
t^hnolo^ for mass education. 

I suppose cynic^4hen and now— would suggest the whole appfqach 
has been under a cloud ever since, if not under fire. I ttiink we do agree 
that its impact on that first occasion was less than lasting. Ind^, Uiere 
is still room for argument about whether the problem was with the 
"instojctional device'* or with the "instructional materials." For to- 
day, there may well be more people who '*know" about the display 
on Mount Sinai than Ihm are those who pmctice the lessons of the 
Commandments. 

Centuries and centuries later Uie name "Gutenberg'' quite rightly 
acquire monumental stature in our history. At last symbols began 
coming directly to people. The invendon of movable type meant Aat 
messages could be a^ansmitted to spiraling numteo of people. Thus, 
the age of mass communication was bom in the 15th century with the 
conung of the printing press. This was the t^hnological era launched 
by Gutenberg. We might say this was the beginning of tfie print-dom- 
inated cultufi— an era which later became the basis for the purposes, 
the content, and the meth<^ of American educadon. 

In ti\e late 1930*s, the great essayist and novelist, E. B. ^^te, sat 
in a darkened room and watched tfansfixed as a big elec^onic box 
began projecting eerie, shimmering images into the world. It w^ his 
first in^oduction to something now call^ TV. 

White commented: 

I believe telivision is going to be the tesi of ihc medern werld* tod that in Uus 
new opportunity 10 W beyond the range of mr new vision we shall diseovar either 
a new and unbeifible disturbance of the ganei^ peace, or a saving nidiance in the 
sky, ... 



16 huroiiuctUm 



More than 40 years have passed, and TV has, to a remarkable degree, 
fuiniled both of E, B. White's predictions: It has— at once— become 
both ''an unbearable disturbance'* and ''a saving radiance in the sky/* 

Ail acros§ Ameriea tonight, millions of families will be transfixed 
by their glowing TV screens. Millions of people will be Hpending from 
3 to 5 hours in their darkened rooms— watching, listening, absorbing, 
and soaking up the messages of others. 

As teachers, and trainers of teachers, grapple with the diverse factors 
that can lead to effective use of educational technology for both the 
professional and the student, we know that there is yet another string 
to the television bow: The video tape player and the video disc machine. 

Thus, technology moves on and on. It has become a vital part of 
change, which has always been inevitable in human existence. 

Without question, technology has broadened the horizons of every^ 
man, woman, and child throughout the centuries. It has multiplied their 
strength many times. 

Consider how technology has helped the handicapped. For example, 
everyone knows that through power-assisted controls a handicapped 
person can now drive a ear. 

Much less known is the fact that our whole telecommunications 
world developed from an invention intended to help those handicapped 
by loss of hearing. I am refemng, of course, to the telephone. An 
educator of the deaf, Alexander Graham Bell, sought a way to amplify 
sound for the deaf; neither he nor the ^ople of his time envisioned the 
telephone as a means of mass communication. 

Like the telephone, some of the most important advances in educa- 
tional technology were first used to reach the handicapped, and later 
adapted or modified for use in the general classroom. 

Americans of the 1980*s will face innumerable information needs. 
In many ways^ educational technoloiy in schools and libraries can meet 
these needs. But if this effort is to be nationwide, there must be a 
central, coordinating force. 

The Office of Education— in the judgment of the Office's Task Force 
on Education and Technology— should be that central, coordinating 
force. This responsibility would be inherited by the new Department 
of Education. 

People must be taught about technology, must be shown where and 
how it has served— and can serve— educators and the education pro- 
cess. 

Excellent instructional programs must be produced and made acces- 
sible throughout the nation. Research must be intensified. At all levels, 
the teacher and the leamer~in schools no matter how remote, in the 
llbra^, and at home— must be supported. 

Here again the Office, and later the Department of Education, must 
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asiume and maintain a leadei^hip role. In othsr words, the Task Force 
balievei, as I believe, that the Federal Qoveminent needs to be a work- 
ing partner in the enterprise of educational technology. 

In Februaty 1978, the Task Foree thought it essential for the Office 
of Education, under the leadership of the Commissioner, to car^ out 
these missions: 

• Increase the use of ^ucational technology and learning tt- 
sources and ensure equal access for all students; 

• Exploit more fully broadcast and nonbroadcast technologies, 
such as cable television and video cassettes; 

• Initiate and support regular i^search and evaluation to sMngthen 
applied educational technology; 

• Broaden the Mining of professionals for work with all kinds of 
learning resources; 

• Expand lifelong learning opportunities so that options are 
equally accessible nationwide; and 

• Consider ways in which the Office can reorder its components 
to aid completion of these tasks. 

As the lead agency , the OfTicei or soon-to-be Department, of Edu- 
cation must adopt new practices and refine existing ones so that society 
can reach two objectives quickly. These are: 
To develop critical skills needed for infonnation literacy, and 
To provide every leanier, through educational technology and learn- 
ing resources, with equal access to — 
Excellence; 

Appropriate, individual educational opportunities; 
Quaiifl^d educational proftssionals who regularly renew their teach- 
ing skills; and 

A lifetime of lemiing— through technology— in schools, at home, 
at public libraries, and within other community settings. 
Researchers have lewned some realities. They have found out that 
educational technology can: 

• Provide increased educatioiml quality for alU whether with 
aw^d- winning TV programs such as "Inside/Outi" "The Elec» 
tnQ Company," **Sesame Steet," "Villa Alegre," and "Foot^ 
steps." 

• Upgrade through staff development skilled teachers^ teacher- 
trainerSi and administrators; and 

• Develop favorable cost benefits . 

To illusttmte diis last point: Credit-seeking students in Miami-Dade 
Community College's "Open College" take courees at home through 
a mixture of open-circuit television and radio, text, workbook, tele- 
phone calls to insttiictors, and computer-produced, speciflc reports on 
their individual process. 

While infomation resources seem to be almost infinite, access to 
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them IS emtic. Education might leam a lot about Mf.vfovinB access to 
mfoimation resources from business, industry, the medical profession - 
and the applied educntionaJ technology which was first designed to help 
the handicapped. I mentioned earlier how Alexander Graham Bell de- 
signed the telephone specifically as a means to amplify sound for the 
hara-of-hearing. 

Here are a few other examples whith hint that the revolution the 
President s Commission on Instniciional Technology speculated about 
in ly/g at last may be here. 

• Warner Communication's ••QUBE" (pronounced "cube") a 30- 
channel, two-way cable system in Columbus. Ohio, is one of only 

nrmf""'*'' P*"" 8 monthly fee of $10 95 

a yuBE subscnber receives a book-sized wmputer terminal which 
is attached to the tehvision set, and a tand-held console. This 
console, with its progfam.choice byttons and response buttons 
pennits the user to vote in a poll, rate a show, or take part in a 
talk program. 

• During 1977, 1 .400 Texas Insimments empleyees worked at leanj- 
mg consoles and received 168,000 hours of instruction by tele- 
vision. 



And, far beyond the laboratory walls the computer serves as a many- 
purpose tool. It controls a blast furnace. It maintains a spare-parts 
inventory. An automobile mechanic must be able to service the Cadillac 
Seville's onboard computer, which tells tim driver the miles to a des- 
tination and the expected time of arrival. 

Today's supermarket has a check-out counter computer; it itemizes 
the cost, the article, and, if needed, the quantity of grocery purchases 
In addition, the supermarket manager's computer shows day-to-day 
pnce changes and provides an inventoiy listing. 

The bank customer can withdraw money, or switch savings to a 
checking account, by using a simple electronic terminal outside the 
bank. 

Clearly, technology and media are drjiply implanted in our culture 
Our spc»ev at the beginning of the K30s is coming close to implel 
mentiKg the 1970 Instructional Technology Commission's concepiof 
the merger of educntioo and technology. This concept Is embodied in 
a derinition that is still useful today; that is— 

Edueationil technology goei beyond any particular medium or diviee In this 
wff ^f'rf^"'' "*'"'"o«y " mo™ *«« 'he sum of it* pan,. 1, is , syitematic 
wjy of deiiimng, canying out. ind evaluaUng the total pfoceis of leaAiina and 
ttj-hini m terms of ..pecinc objective,. baMd upon research in human leJning 
and commumcation. and employlni a combination of human and nonhuman re* 
sources to hiing about more effective learnini. 

The Task Force adopted this definition: Educational technolofy 
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should mean a ^stematic reordering of the teaching/learning process^ 
As used here, the term "Educational technology" signifies sofiwva 
and its design, and not gadget alone; hirdware items are merely 
supporting memben. 

I believe that educational technology, deflned in this broad sense, 
can effectively guide learners through an ever-growing world of knowl- 
edge* Capitalizing on that system, we can move ahead with the job of 
teaching people to live in a world with the smallest possible gap be» 
tween the developer, the tiransmitteii, and the consume!^ of knowl- 
edge. 

I would be remiss if I fail^ to talk briefly about the teacher' and 
the lexers' acceptance of educational technology. 

As we know, our old habits and ways of thinking are slow to change. 
Thus, American education has been slow to respond to the potential of 
the technology now available. 

We know that quality and relevance of course materials bear heavily 
upon whether teachers will accept technology. What appem to be even 
more critical are attitudes with respect to the environment in which the 
teaching-leaming process takes place and what Is brought into it through 
technology. 

Teachers and lemera are confronted by a distuning problem of 
exercising responsibility of choice at a quali^ leveL Making the proper 
choice is part of the philosophical debate over accepting the options 
offered by technology. 

Why doesn't the school learning environment admit more technology 
and use it? A teacher decides to use or not to use technology according 
to his or her perception of how technology affects the concept of self 
as teacher. 

What questions go through the minds of teachei^ faced with choices 
to use technology? T^ey often seem to N: 

• How will my role as a teacher improve with educational tech- 
nology? 

• Will my students' development improve when more ^tions and 
choices are made accessible to them? 

« What will happen to our relationship? 

• ^^at effect will environment have on my teaching? 

• How will the new activities supplement some of the things I do 
now? 

• Will I have to be tfained or retrained to use the new technology? 
And do I want to be? 

• Do I believe that the extra effort and numa of change will 
make me a tetter teacher, and help my students leam more? 

• Will it make my work easier or harder? 

• If the technology really works, will I be working myself out of 
a Job? 
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• If I am going to use technology, how do I check it out fifit, so 
that I know it fits my needs and my students' needs? 

• And if I want to use technology, how do I bring it under my 
contfol? 

• How do I have something to say about the content and quality 
of what comes in? 

• Who will pay for the technology? 

• Will there be adequate support from the administration, school 
board, and taxpayer? 

Tlie range of quesiions runs the gamut from the self^san^ing to the 
professionaL It is too easy to blame teachers for failing to make use of 
the benefits of technology in teaching, thereby denying to students the 
benefits of technology in learning. TOe teachere' questions are relevant; 
and for the most part there have been few convincing answers. 

I was pleased to note that recent research indicates elementary and 
secondary school teachers are now more responsive to using instruc- 
tional television. There is likely to be a positive swing toward tech- 
nology in teaching and learning— toward a teaching and learning 
environment served by technology^nly when the answers to these 
questions (many of them philosophical) become more satisfactory than 
they have been in the past; and when government, school adminisUB- 
tors, and professional organizations undertake the serious and much 
neglected task of setting educational priorities on the basis of values to 
individual learners and society. 

If the American teacher and the American leming public (practically 
all of us) make a value decision that technology improves opportunities 
for learning, enriches the pnDfession of teaching, and s&engthens our 
society because of the quality and diversity of its human products, then 
the other problems that beset educational technology will also be 
solved. For they, too, stem from an uncertain and immature philo- 
sophical base. 

In closing, then, I say, "thanks be*' for the resources of educational 
technology now available to us as we seek to improve our system of 
education and make its promise a reality. 

Thankful we should be too for a growing underetanding and accep- 
tance of the realities of what must inevitably be a new era of techno- 
logically oriented education. 

A certain maturity of altitude has been achieved in relation to the 
new technology. Discarded for the most part now are the fallacies that 
saw technology on the one exfreme as the solution to all of education's 
problems and, on the other hand, as a mere excess of gadgetry that 
could only add to those problems. 

In other words. In an effort to mesh technology and education, we 
are beginning to come of age. I remain optimistic. For 1 believe that 
this maturity will hasten the time when there will be sufficient financial 
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support for, and sufficient knowltdga of, the special s&g?igths €f ed- 
ueational technology. 

It is, at long last, possible for educators to learn how to use lophis- 
dcated systems that will indeed individualize insOTction, "^is will 
make teaching and leaming mora humane and more adaptable to the 
various styles and tfchniques of thousands of teachers practicing that 
vital and complex art of teaching . 

But please remember: however much things change, some things 
remain the same. The devotion of teechere endures — ^helping to change, 
for the better f individual live^— and die nation. 
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Implioatlons of the 
Expanding Use of 
Edueational Technology 
in Education and 
Training 

Rob9rt Hmlnloh, Prof^Jt of 
Educatlont Indiana UnlvmrBlty, 
Bloomlngtan, Indiana 

First 1 1 want to mention that al] of the basic ideas in this paper have 
been fonned out of my experience in the public schools. In addition, 
I would like to menUon that part of the discussion of legal aspects that 
I am presenting I owe to the opportunity NIE gave me a couple of 
years ago to study legal bwrie^ to educational tm^hnology' and also to 
tiie Commissioner's Talk Force on Educational Technology that was 
chaired by Msdcolm David for the op^rtunity to put together additional 
thoughts on institutional barriers to educational technology.^ 

Wrong Assumptions 

I want you to examine with me some rather abstract notions to set 
the social and cultural context for the use of technology in education. 
I would like to begin with two wrong assumptions that we frequently 
make. 

The first assumption is that because our culture in general, the culture 
of the United States, welcomes the inotKluction of technology and 
facilitates its use, we tend to assume that all of its subcultures do. That 
is why we often think that building better mousetraps will do the rtck. 
All we have to do is hit on the right, go^ technology and evetybody 
will beat a path to our door. It maintains our faith in hardware. But the 
basic smicture of the subculture is not the same as the larger culture. 
The historian of technology, A. Rupper Hall once put it this way: 
"Scieniiric knowledge is of little material value if the object of tech- 
nological proficiency is the manufacture of objects of luxuty. Hence, 
in backward contemporary societies the ai^itruy installation of a few 
modem industrial plants without modification of the basic economy, 
has little more result than to allow the rich to adopt Cadillacs and 
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television in place of more bartarous means of ostentation/' I would 
maintain that for the most part educational technology falls in the cat» 
egory of luxury. Now as to what more bartarous means of ostentaUon 
educators might adopt. IM! leave to your imagination. Hardware does 
have Its place. I don't want to denegrate the importance of sophisticated 
hardware but it is not the key. We have to see if the structure of 
education facilitates technology. 

The second assumption is that, perhaps because we happen to be In 
a knowledge^based occupation, we like to think that people act on the 
basis of research. If we just do the right research, people, again, will 
beat a path to our doors. This maintains our faith in research. It also 
helps to keep the research community solvent and as an editor of a 
research journal I donU want to knock that. But it is not the answer to 
the problem. Both the successes and failures of instructional technology 
are not related to research. For example, one of the most widely ac^ 
cepted modes of insmiction based on technology we have today is Sam 
Postlethwaite's audlo^utorial system of instruction. Sam didn't know 
about behaviorism when he Invented the technlqu^he didn't know 
anything about educational technology. He invented it out of a need 
that he had. After it proved to be successful we did some afteMhe^ 
event research confiming certain aspects of the method. But the idea, 
the installation, and its rapid, widespread adoption had nothing to do 
with research. On the other hand, one could point to what happened 
to programmed ins&uction which was a techology based more on lab- 
oraton^ research than virtually any other technology I can think of It 
had nowhere near the wide and mpid acceptance of the audio^tutorial 
lab. Research does have a function which I'll mention later, 

Technol^ end the Social Systttn 

I would like to examine two premises about technology and the social 
system within which it operates. WmU as technology becomes more 
sophisticated, and more pervasive in its affects, considerations of its 
use must be shifted to higher policy making levels. Let me give you 
first an illustration from industiy rather than from education. For ex- 
ample, if one wants to adopt a better t^l to use in a lathe operated by 
a mechanic, the decision to use that tool in the factoiy can be made on 
a fairly low level. It doesn't really affect anything in the basic opera^ 
tion, simply makes it a little more efficient. Now if someone wants to 
replace that lathe and operation with an automatic lathe then consid^ 
eration for that technology is bumped to a much higher policy making 
level: to management. In education, compare the use of an overhead 
projector in the classroom which doesn't affect power relationships at 
all, to the installation of a comprehensive television system, which 
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tff^ ft© whole system. Consideration of TV is at a much higher 
poliey leveL This should tell us somethings about who our clients are 
when we want to inttoduce sophisticated, high technology. 

Tlie s^ond prenaise is clo^Iy relate to the fiot. Social scientists 
fr^uently mtkm a distinction between Uie basi of the social system and 
the superstructure which evolves in support of the base. The base may 
be, as it is in education* a fendamentol premise tiiat defines operational 
relationships and inverts authority. TTie supe^ttucture is the pattern of 
institutions, laws, organizations, traditions, and habits that support, 
reinfor^ ^d maintain the base. If new developments imply a new base 
fw the system, tiie supei^micture of the existing base acts as a major 
deterrent to change, ^en this type of power stfuggle arises our typical 
dimision and adoption practices are of limits use, because they are 
designed to bring about changp within a given and accepted set of 
fundamental relationships. 

TidiDoIop' vs Pr^nt System 

When formal education evolved in the United States, assurances of 
quality insfruction had to be obtained by relying on the credentiaJs of 
die person responsible for insttuction. For example* the classic Car- 
negie unit is defined in terms of Yio\m spent in a classroom with a 
tetchtr who has taken a specified number of college credits (defined 
in a similar manner) in an accredited institution. In other words, the 
fundamental premis^^e base^f education is diat responsibility ^d 
authority for instruction is vested in the person in face-to-face contact 
with students in the classroom, A supersmicture has developd over the 
years to maintain and support this ^ndamental premise* 

Technologically based instruction poses a threat to the base of our 
present system and the more comprehensive the technology, the greater 
the Uireat. When insttuctional technology becomes sophisticated enough 
to be consideri^ an alternate, rather than a complement, to Mditional 
insmjction, it becomes a base for the design of a new educational 
systen^-or for the considerable and drastic modification of the present 
one. 

Insmictional t^hnology becomes an alternate to traditional insmc* 
tion when it has the capability to t^e over the initiative for, and the 
main buriten of, the insfructional task. Television, filmed courees, pro- 
grmmed instaction, computer administered instruction, and audio-tu- 
twial metimb m examples of t^hnologies of insmictjon that can take 
over to^n responsibility for inamiction. They are both qualitatively 
md quaatiuitively different fifom many of the devices tiiat intended to 
poinplemeDt insmiction: for example, Ae oveitead projector, slides, 
individud fitais, md so on. The latt^ do not distuA the power rela- 
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tionships In the school. Teachers intuUivaly recognize the distinction 
by reducing all insmictlona! technology to complements of their own 
insmiction: reserving the right to turn televised instmction on or off; 
using pmgrammed insmiction for remedial pulses rather than for 
mainline insmiction; picking and choosing from a filmed course rather 
than using It intact, etc. Doing so keeps their power base intact. The 
right to make those decisions, decisions that effectively prevent insti- 
tutionaiization of instnictional technology, are supported by the present 
goveming smicture of educarion. And that structure does not facilitate 
the use of technology as a base. 

Addison Trail High School — A Case Hiitoi7 

What are the elements of the supei^tructure Vm talking about. Some 
of them are legal, some are quasUlegal and some are organizational. 
Certification is an example. To illuslrate I want to use an interesting 
case histo^. 

In Fall 1971, Addision Trail High School had one more typing class 
lhan staff could teach. After clearing the procedure with appropriate 
county and state officials, the high school started teaching the extra 
typing class by closed^circuit television with a paraprofessipnal over- 
seeing the TV class.* The local teacher association pmtested the action 
to the state department. After due deliberation, the state department 
notified the distict that it could continue the class for that school year 
but It would have to stop at that time. In the meantime, the state 
department would obtain a legal interpretation on the use of teacher 
«des. In June, 1972, the state department notified the high school that 
the legal interpretation prohibited use of non^certiflcated personnel in 
a situation requiring insmictional judgment or evaluation unless under 
the immediate supervision of a certificated teacher. Immediate super- 
vision was interpreted to mean in the same classroom. Note that this 
was a legal interpretation by the state, not by a court. 

The district continued negotiadng with the state department with 
some success. In June, 1973 (one year later), the state depMment 
reiterated that the definition of supervision in its Formal Legal Opinion 
Numher 8 did not extend to the use of non^certificated personnel as 
described in the high schoors proposal. However, the state department 
went on in the next sentence to apprise the high school of new state 
regulations, approved February, 1973, regarding the use of non-certif- 
icated personnel. Under the new regulations, the state department was 



* All infomiation about Addison Trail was obtained ihfough coffespondencg ind inter- 
views with the principal of the school, 
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able to approve the high schoors program for the 1973^74 school yearf 
Two provisions in the new regulations enabled tjie high school to con^ 
tinue its program. Vmi, immediate supen^ision was redefined to mean 
cominuQUS management of the teachef aide's activities. Second, the 
qualifications for a teacher aide included the stipulation of at least thirty 
semester hours of college cfedit, TOe individual used by the disttict 
attended college three yeai^. 

By satisfying the Immediate demand, the state department in effect 
kept Uie mnovation localized and eliminated the need for the district to 
sue. Although the disttict could have sought redress in the courts, the 
distnct was not interested in pu^uinf a point of *Maw"; it simply 
wanted to teach a class by TV. Because the legal question was not 
settled m court, the June. 1973. letter from the state department begs 
the quesuon: If another high school in Illinois wants to inttoduee a 
similar pro^m, will the state department quote Forma/ Ugal Opinion 
Number 8 or the Febniao^, 1973 regulations? 

Perhaps because of this **quasi=law'* approach to certification, I have 
found not a smgle litigation that challenged the authority of the state 
to set staffing standards. But can the state department presume to spec- 
ify staff requirements of a school district? The question is asked this 
way because that's the context In which the legal issue may be raised 
Shouldn't the school's effectiveness be based on output rather than 
input? It so happens that the students in the TV class peiformed slighiiy 
better than the students in the class taught directly. 

Accreditation 

Accreditation tends to work in very much the same way. ^e United 
States Is divided into six regional accreditation associations. While each 
of these associations has mles slightly different from the other, they 
consistently bias the organization of schools along traditional lines. For 
a variety of reasons, schools want to be accredited and the easiest way 
to gain accreditation is to organize their schools according to the foms 
supplied by the accrediting association. While departures from these 
forms m permitted, it takes extensive documentation on the part of the 
high school seeking such departures. In other words, departini from 
the norm is much more difficult than adhering to it. And, incidentally, 
the Federal government helps reinforce the accreditation system by 
disQibuting certain programmatic funds only to accredited schools. 
Being accredited gets the money, not being accredited doesn't get the 
money, so a school doesn't want to experiment with anything that is 
liable to jeopvdize accreditation. State aid fonnulas have traditionally 
acted as a deterrent to the introduction of technology. In a vast majority 
of states the traditional means of disttibutin| a significant portion of 
state aid to the schools was by way of the Instnictional unit. This 
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consiited of a certificated teacher plus a specified number of students* 
usually 25-30. When such a formula is used, insfructional technology 
is discouraged because it costs the school disttict money. Whenever 
the number of cetiflcated teacher is reduced in proportion to the same 
student population, the school dis^ct loses state aid: for example, if 
the school di^tfict taught physics by using the old Harvey White physics 
film series. The course on film costs the school disQict the state aid it 
would normally get for a teacher physically present in the classroom. 

h^fissional N^otiatloiis 

But perhaps the most important deteirent to the imaginative use of 
technology is in the area of professional negotiations. Teacher groups 
are replacing the state as watchdogs over certification, accreditation 
and so on. Because from their point of view, the states have become 
too conservative. Very recently, the state of Colorado eliminated all 
state minimums in reference to teacher/pupil ratios, etc. There is some 
interesting speculation on why the state has done tois. So I called an 
administrator friend of mine ai!d asked him about the effect of the new 
policy. His opinion was somewhat similar to my own that one of the 
reasons for doing it is that local teacher groups have found that they 
are now strong enough to be able to argue for what they would consider 
to be better arrangements and more sfiringent minimums. They tend to 
be held back by what the state would consider to be minimum stands 
ards. The teacher organizations are tending to replace the slate as a 
defender of that area of the sui^refructure in education, 

T^e problem, in my opinion, Is that teacher organizations at the 
present time are operating on the kind of craft union basis that unions 
in general in this counGy have long been forced to abandon. They are 
taking an exwmely narrow view of pupil/teacher ratios, pemussible 
deployment of technological resources, etc. They are going to have to 
come to the realization that long term gains are going to have to be 
achieved by eventually facing the issue of productivity In the same 
sense that other unions faced that issue a long time ago. Another in- 
teresting legal question is whether school boanls can legally negotiate 
away certain policy matters. "Hiere are a growing number of court cases 
that are being decided on a state by state basis on this issue. We in 
technology tend not to pay attention to these questions because we m 
not in the habit of thinking that what we do is influenced by such events 
on the state level. For example, I know that the state of Colorado legal 
opinion of the courts now is that since the responsibility of education 
has been delegated to the state, the sch^l fcHDard as a legal agent of the 
state cannot negotiate on certain defined policy matter. They can only 
meet and confer on them. It is our responsibility to point out to gov- 
erning boards how those policies affect education^ technology. 
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Eduration Supei^ructure Disctimination 

State dipartments of education traditionally hava strvad as gate- 
ktapers in prot^ting the supe^tfucture of aducation. When I was doing 
the study for NIE, I talked at length to Byron Hansford^ the Executive 
S^retary of the Council of Chief State Sehc^l OfRce^, In his opinion, 
when we talked about the legal problems involved, state departments 
tend to interpret the education codes veiy conservatively. Two yeas 
ago, a student of mine p^sent^ to the fifty state departments a scenario 
similar to the Addison Trail situation. TTie vast n^Jority of respondents 
claimed such an airangement would be legally prohibited in their states. 

Let me illusmte one other example of how the supeiimjcture of 
education tends to discriminate against technology or biases the sys- 
tem. . , , School dis^cts make artificial distinctions in instruction that 
tend to work against the use of insttuctlonal technology, and those 
distinctions are^inforced by federal and state models for reporting 
school budgets. The H^ey While physics cou^e on film that I referred 
to earlier can be used as an example here also. If Harvey White were 
to teach a course in physics for a high schoQl the money to pay him 
would come out of salaries— no problem. However, if the school dis- 
trict used the Harvey White physics film series— 162 half hour films— 
the money to pay for them would have to come out of supplies, a 
decidedly smaller part of the budget and one made very vulnerable by 
teacher salary demands. In o^er wo^Si it is easier to hire an individual 
to teach a course than it is to get proven materials to teach the course. 
Thi$ process in and if itself can make it more difficult for school 
disQicts to buy insti don already prepared in the fomi of instructional 
technology. It should be mentioned that the question of state aid also 
comes in at this point as I indicated before. 

Hlghtr Education BlaMs 

So far I have been emphasizing public schools. Much of what I have 
said could apply to higher education, too. In higher education^ the 
mode of production is biased by budgetaj^ practices in the sense that 
credit for tuition always shows up in full-time-equivalence in reference 
to faculty, not In terms of technology. If a department teaches a course 
by means of technology without having an instructor of record assigned 
to tiiat coune, the deputment may be penalized by having part of its 
full-time-equivalent faculQr lines taken away from it. Our own depart- 
ment faced Alt issue several yea^ ago. We could have taught a coui^ 
by technology without an instructor of record. But the system worked 
against us in that we would have lost budget^ aliowances that were 
important to have. We taught the coui^ but we used an inso^ctor of 
r^ord to presen/e the budget^ effect. In other words, there is no 
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incentive for a department of the university to become more cost-ef- 
fective. 

There are many other ways that budfetary practices in both school 
districts and higher education inhibit instructional technology. An in= 
terasiing cun^ent example on my own campus involves our attempts to 
use underprograrnmed faculty in certain outreach programs. Because 
of university regulations, a department head cannot assign correspon- 
dence courses as part of faculty load. On the other hand, a faculty 
member can go to continuing education and offer the correspondence 
course for pay. This could easily result in the strange situation of a 
faculty member getting paid to teach a couree . hich he is under- 
programmed on the campus. 

Reward Systemi 

Now let me mention something about reward systems. Teaching has 
unique characteristics not typical of other crafts. There Is no public 
accounting for the qualily of the work done. Evaluation is private and 
both administrators and public must accept the craftsman's evaluation 
of his own performance. Neither the number of next year's students 
nor next year*s pay will be changed by what happens instructionally 
this year. There is no mechanism for weeding out the marginal pro- 
ducer. There is no mechanism to reward productivity. 

SUMMARY 

All of the above are examples of how the structure of education is 
biased against the use of certain uses of instruciional technology. We 
need to examine them carefully lo determine what kinds of changes 
would be advisable and necessary in order to change the rules of the 
game so that technology could operate and compete successfully, Vm 
not talking abut overthrowing the school system, Somd people may be 
thinking that I would be in full support of educational vouchers^ — ab- 
solutely not. Educational vouchers, as far as technology is concerned, 
couldibe retrogressive, because they freeze a cost per unit on the sys- 
tem. 

Sophisticated hardware does add pressure and, of course, potential 
by making alternatives available— alternative modes of instruction. In 
fact, it would not surprise me to see current pressures, including cosv 
for transportation, forcing us to deconsolidate a number of our school 
districts and reinvent education as a cottage industry on a technological 
base. 

» 
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New technologies, panicularly systems based on new technoloBies 
are not proven" or •disproven- by one shot experiments that may 
be measunng unimportant comparadve features. For example if edu- 
cational researchers had been around at the time of Outenberi they 
wou d have conducted an experiment comparing learning from prim 
and leanimg from illuminated manuscripts. TTiey would have found no 
significant difference, urged the book be scrapped, and would have 
totally Ignored the potential in the real difference between the two The 
technology of print broke the monopoly of the church on knowledge 
But to do so It needed time, faith, and an enviromnent that tolerafed 
Its slow early growth and then facilitated its rapid expansion. Research 
IS useful in helping to improve significantly the technology that is heme 
facilitated. In education, however, we need first to create an environ 
ment that finds the products of technology both useful and desirable. 
Without that environment the products of educational technology will 
luxuries ° °^ " '^'""^ "° longer afford 
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NEA's policy on insmictional television accurately reflects the con- 
cems of the Association's Board and 9,0OQ-mcmbar Represantative 
Assembly for the broad range of aducational technology in the nation's 
classrooms: 

"'Tlis agencies responsible for the education of children and youth have i public 
char|e and responsibility to introduce and !0 ex^riment with new developments, 
techniques f and resources in order to find the most effective approaches to pro- 
viding a quality ^ucation for students at all levels. Within this context, insmic- 
tiona] television should be recognized as an intepg] pgn of the total ^ucational 
program and should merit the serious consideretion and c^peration of educators 
in all areas of the insmictional propam.'' 

As many of you know, the NEA has had a distinguished track record 
in the past quarter century in the field of educational technology. Let 
me itemize a few of the highlights: 

1. NEA was a founding mernber of JCET in the 1950'i, and it 
continues to play a leading role in protecting the reservation of 
TV channels for education. 

2. In the 1960*s* NEA played a prominent role in the expansion 
and utilization of Insfructional Television Fixed Service, a mul- 
tiple channel microwave service for schools primarily in urban 
areas. 

3. At the request of UNESCO, NEA conducted an educational 
needs study for Alaska wiUi implications for satellite conmiu- 
nications to meet some of the cmciai needs of Alaska natives, 

4. NEA organized CINE, the Council on International Non-The- 
a^cal Events, which has had phenomenal success in process- 
ing outstanding non-theatrical films to represent the United 
States in overeeas festivals, 

5. The NEA formed PUBLI^CABLE in die 1960's, to protect 
through consortium the public interest in the development of 
cable television > 
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6. NEA was the first major national orianization to recommend 
selected cominercial television broadcasts to its 1 8 miJIion 
members befinninf in 1969. By means of its own sophisUcated 
communications network, NEA now has the capability of guar- 
antying a viable audience for quality programming which 
nught otherwise not be broadcast. 

7. For the past six years the NEA has pioneered the use of satellite 
communications in its own program to communicate with its 
members. Befinning with Alaska, the program has been ex- 
panded to mclude Hawaii and Appalachia. Two satellite ex- 
penments were particularly noteworthy: (1) The Pan-Pacific 
Satellite Project— designed to provide two-way communlca- 
uon via satellite radio between teachers at 12 South Pacific, 
6 Alaskan and 6 Appalachian sites; and (2) APP ALASKA IN- 
TERCOM, a satellite television experiment for teachere in Ap- 
pdachia Md Alaska. Four satellites wens interconnected by 
NAhA, PSSC and Appalachia Educational Satellite Project for 
this experiment. 

RreenUy, a contract was signed in San Diego at the amiual seminar 
of NEA s Public Relations Council, calling for an unprecedented col- 
Uboration between teachers and the television industry. The National 
Education Association and American Broadcasting Companies Inc 
have agreed to jointly produce and supply a unique program of video 
insmictional materials designed to provide the upper elementary grades 
with matenals to supplement classroom instruction. Service to the 
schools IS expected to begin by 1981. 

The contractual relationship between our organizations was proposed 
by ABC in 1979. The details of the collaboration have been negotiated 
by the National Foundation for the Improvement of EducaUon. NFIE 
IS an educational and charitable organization incorporated by the NEA 
uj 1969 to Identify, investigate, and solve major educational problems 
Both at the national level and through Uie funding of teacher-directed 
pr^ects in local environments. 

TTie curriculum elements of the package will be developed by ex- 
penenced public school teachers selected by the NEA to work in close 
collaboration with the creative program staff of ABC. Initial production 
and marketing plans call for approximately 20 hours of video instruc- 
nonal matenals — one hour every two weeks ~ during the 10-month 
school year. 

•Die materials will be designed to meet the knowledge and interests 
of fourrt, fifth and sixth graders. TTie material will be innovative in 
approach, concenttating on providing sequential experiences designed 
to enhance the basic learning skills being developed by the classroom 
teacher. 
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In announcing the collaboration, NEA*s Executiva Director Terry 
Hemdon comniented^ 

"It is ibsolutely tsscniial that edutfiiors seek creative ways to enhaiKe the utiiity 
of the televisien medium gs a major imtnictional resoufe^ for tcachen. I believe*'* 
Hemdon s^id, "that a teacher^designed instniEtionai television service, such as 
that now in development by ABC and the NBA, has an enorfnous and largely 
unexplored capacity to assist teachers in teaching children how to challenge, hy^ 
pothesiTj, inquire, document, evaluate and make intelligent choices.'* 

Each hour of video material will consist of several different elements, 
one of which will be a message from the NEA to school personnel 
relating to the professional needs of the teacher, and one of which will 
be related to news and current events. Other elements will be directed 
toward the sciences, the social sciences, the arts, and the humanities. 

The basic goal of the project is the over-arching goal of education: 
to develop informed, thinking, participating citizens. In all curriculum 
areas, students learn about their world and its heritage while they 
deepen their skills in language and reasoning and acquire the basis for 
emotional and social growth. This interdependence of skills and content 
is the central concept of the prograni. 

The new video disc technology, which was also announced last week 
as a joint goal of both RCA and CBS, is being studied as a means for 
distributing the ABC/NEA program to the schools. 

Let me conclude by saying that the National Education Association 
strongly supports technological developments In education, but it wants 
these developments to be carefully planned— and it wants the classroom 
teacher to play a major role in the planning stages. 

About half of the nation's 2,2 million public school teachers express 
positive attitudes toward televised instruction today, and about a third 
of them indicate that they've actually used television as a teaching tool 
in the most recent survey. 

The typical elemental^ school teacher who is trying to lay out a flow 
of work over a forty-week period has no particular interest in or need 
for a piece of film because it happens to be scheduled on PBS at 10 
o'clock on Tuesday morning. If that particular program on Tuesday 
morning is not in some way related to what has happened on Monday 
and what is planned for Wednesday, then it becomes a diifraction from 
the flow of classroom events. 

That is why the NEA wants the classroom teacher to play a major 
role in the planning stages. 
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EllE9b%th L Young, Ph.D., PrmldBnt, 
PubllQ Sefv/Q# SaMlltB ^n&ortiumn 
Wa$hlngton, D.C. 

I was reminded recently just how fast new iechnologies are expand- 
ing and changing our lives when I talked with one of PSSC*s membare 
for whom we have coordinated several teleconferences. The person 
who usually comes to us with the request that we acquire satellite time 
was telling me thai she had made one request for a price quotation in 
January of 1979 and then another request for a quotation in March of 
1979. The difference between the two quotations was substantial. When 
she asked our Operations Coordinator why the difference over a three 
month period, our staff person responded, *'But Marcia, that fim price 
was from the old days!** I would submit to you that when 90 days 
separate the ''new days" from the '*old days'' we are indeed living in 
a time of almost unbelievable change. 

How to cope: that is certainly the question. Wa are reminded of the 
line from ''Alice Through the Looking Glass'' — have to run this 
hard just to stay in place.'* But sometimes even finding the track to 
run on can be a challenge. To illusirate what I mean, let me share with 
you just a bit of the back|round of the PSSC and then turn to some 
suggestions about meeting the challenge. 

BACKGROUND ^ PSSC 

Our non-profit, membership-basad organization was incorporated in 
1975 with assistance from HE^' unu ^^ASA, The impetus came from 
the non-profit, public service se. i .ch saw the advent of commu- 
nications satellites as a great boon c ommunications but only if com- 
mercial intarasts did not preempt all the space and time. There was a 
clearly felt need to band together, and PSSC became the spokesman 
for the interests of those in health-madical fields, in education, in re- 
ligious communications, in library science, in governmant, and in pub- 
lic broadcasting. Some of our time in the period between 1975 and 
1978 was spent in trying to ascertain how communications policy was 
being made in this countty and how we could affect it to benant our 
rrtembers, who by now have grown to 108 organizattons. Much of our 
time was spent coordinating experimental uses of communications sat- 
ellites, working with the NASA ATS series and the joint U,S, -Canadian 



J 8 Preparing 



salallite, CTS or Hemies — they helped us leam more about how to 
dgfine the needs of the segments of the public service community with 
which we were working. 

By 1978, however, it became apparent that the period of experiment, 
short as it had been, was drawing to a close. With commercially owned 
and oj)€rated satellites available to provide service, and with NASA's 
avowed interest in turning existing and potential users over to these 
available spacecraft, our job became the aggregation of the public serv- 
ice market. If you like, please read **seiling'' for aggregation. But 
whatever you call the task, what we began doing in 1978 was finding 
likely entities _ whether schools, colleges, hospitals, libraries, or fed- 
eraJ goveniment agencies — who had well defined needs to commu^ 
nicate across long distances. The satellite, being distance insensitive, 
is best at creating these kinds of networks. Very rapidly we moved into 
an era in which a new technology was almost a eommonplace and yet 
many people still did not understand the first thing about how it worked, 
let alone about the advantages in using It. 

A Turn Around in Satellite Time 

Meanwhile, there wai an almost complete turn around in satellite 
time availability. While in the mid-seventies Western Union and RCA 
(the two owners of the available commercial satellites) were holding 
on to unused tmnspondei^ and wondering anxiously who would lease 
them, by the end of 1979 with 10§ transponders available nearly all 
were spoken for. And, in October, 1979, the Federal Communications 
Commission deregulated the ownership requirements for receive^only 
earth terminals, virtually guaranteeing a burgeoning market for the an- 
tennas. Among the first to understand and exploit the new uses for 
satellites were the cable operators and commercial program syndicalors. 
The marriage between satellites and cable was hardly '*shoi gun" but 
it was swift. In effect what has been created is not one or two new 
program networks but many. Home Box Office was one of the first to 
see that by feeding a movie or package of movies to subscribing cable 
systems all across the country, an efficient new delivery system had 
been bom. And public broadcasting stations, not always known for 
technological innovation, converted their networks to satellite, begin- 
ning in 1977 with the public TV stations and expecting to conclude in 
1980 with all of the National Public Radio Stations served as welL 

What all this has meant for PSSC is that the hardware is either in 
place or available for the delivery of a variety of services. The trick is 
educating our members and other potential users, demonstrating cost 
effectiveness, and bringing together enough interested users to use the 
systems economically. 
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Between August, 1978 and October, 1979, 16 leleconfarences were 
CQordinated. with additional transinissions scheduled for each succeed- 
ing month through March, 1980, Additionally, in concert with the 
Greater Cleveland Hospital Association and the American Hospital 
Association, PSSC began a program service to patients in hospitals 
whereby through a combination of satellite transmissions and local ca- 
ble fe^ they could see programs especially tailored to their health 
needs, AHA's membership of some 7,000 has the potential for using 
many hours of satellite time not only for such a patient educational 
network but for staff ffaining and continuing professional medical ed- 
ucation. Other organizations such as the National Catholic Conference 
and the American Library Association are looking at similar kinds of 
networks. More than half of PSSC*s membership are national or large 
regionally based service organizations who have members in many 
locations. The critica! problem is infonriation and service delivery, 

Interoatioiial Optrations 

PSSC is becQming increasingly active in the international field with 
members in the Pacific Basin area such as The Aloha System, the 
University of Guam, the University of th^ South Pacific, and the Aus- 
ttalian National University, international transmissions are, generally, 
more complex than those dona domestically and will often involve use 
of motfe -♦h'ui one satellite. We are currently working with several agen- 
cies to assess the needs in the South Pacific region where there are few 
people relatively speaking but precisely because of this where com- 
munication needs are critical. 

Now that we have looked at what PSSC is and what it does, let me 
address the issues and problems— as I see them~for those of us who 
want to plan for uses of new technologies, who currently use them, 
who want to educate ouraelves and others about them, who need to 
manage them. 

A Need for Rudimentery Knowledge 

Clearly, we need to have a rudimentary knowledge about how these 
technologies operate. By that I do not mean that we all must take off 
two years, go back to school, and get a degree in engineering. You 
would be amazed how much you can learn just reading the display ads 
in professional Joumali! But we do need to seek good, fundamental 
information. Getting the infonmation is not always easy, and I find 
myself perusing an increasing number of publications (a partial list of 
which is ap^nded here). But nevertheless in a field moving so fast and 
changing so rapidly, the reading is essentiaL 
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Another good way to get a feel for what is happening is by going to 
conventions, conferences, workshops, seminars/ wherever there is a 
forum and it is convenient. And a good way to get information about 
where such opportunities are is to read the relevant publications and 
journals. 

Assuming that we can all find ways to gain a working knowledge of 
ihe^Mnnards** of whatever system we ie interested in, an equally 
cntical area (in mv view) is finding methods of accurately assessing 
needs. To begin \.uh, we can probably find three kinds of needs to 
assess. There is che obvious need to communicate morereconomically. 
This need may simply involve finding a better technology to do what 
we have been doing only with less expense. Secondly, there may be 
a need n communicate more effectively, that Is, to get the message 
across so greater retention and action result. Finding ways to meet 
this need usually involves not only an assessment of the hardware of 
communications but of the production of software as well. And, there 
is the need to communicate to more people at a time. 



Techniques of Needs Assessment 

There are no easy answers to the techniques of needs assessment, 
alihough we can learn a great deal from the field of business admin- 
istration. Sometimes the results of needs assessment involve complex 
trade-offs. For example, one medium of communication may be clearly 
supenor in getting the message across but may be more expensive than 
any other means. This Is a common finding when comparing audio- 
visual versus audio^only delivery systems. Does the visual infbrmation 
really make a difference? If so, is it a critical difference? 

There is no substitute in needs assessmeni for knowing your constit- 
uency or audience. For example, when PSSC first began working in 
the field of health care delivery we learned rapidly that we had to work 
closely with and rely on our own members who were experts in the 
field. We had no way to knowing what patients In hospitals w^anted or 
even how to nnd out in such a way that it would resuh in meaningful 
programming. Others did know, and they made the programming de 
cislons. 

What is perhaps most difficult is assessing needs where none have 
been perceived to exist. It is relatively easy to determine how to reach 
more people or to do something cheaper. But suppose there is a new 
service to be offered, one that transcends anything that was possible or 
even thought of? Again, knowing your clients helps. Commercial prod- 
uct suppliers are adept at this~we may not have needed*' the food 
processor in the strictest sense of a live or die need, but it certainly has 
found a market. In the delivery of public services we need to become 
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equally creative. Sometimes we find ourselves deploring the fact that 
cechnology leads or pushes us. But is there anything wrong with this 
if what it means is that the availability of a satellite or a videodisk 
opens up possibilities for us and gives us the impetus to create new 
services? I think we know the answer. 

Art of Innovation 

Beyond knowledge of how technologies work and what needs they 
can serve, there is a real requirement to understand the art of innova^ 
tion. Here many of us who are managers and even educators fall short. 
We assume that if a need exists and there is a way to fill it, people will 
buy the service or program. We are wrong. Here, too. our commercial 
brethren have found out that a potential customer needs to be tempted, 
needs to be nattered, needs to be sold. We may choose not to use these 
verbs to describe our process, but some process is needed. In studies 
about innovation, we find that there must be a "change agent" who 
sees the innovation through, there must be a ^*fit" with existing belief 
systems or habits, there must be acceptance by the perceived ^^opinion 
leaders" and there must be perceived ^*pay^offs" or benefits. Inno- 
vating with new technologies is not easyl People resist change. They 
are apprehensive about what they do not understand. We must create 
artful scenarios of innovation strategies. Then and only then can we 
deliver what we already know is what is needed. 

Finally, once we have educated our constituents, designed the ap- 
propriate services and found the best delivery mechanisms and media, 
sold the concept, we must manage it. Here perhaps the greatest number 
of convergent talents is required. We all know about good ideas and 
good products that mysteriously failed. But was there any mystery? 
Time and time again the answer turns out to lie in the way in which 
they were managed— or mismanaged. Peter Drucker, the great teacher 
in the discipline of business administration, would maintain (and does) 
that good managere dm made not bom and that anyone can be trained 
to be a good manager. This may be true, but only if there is infinite 
time and infinite resources. TTierefore, we must find ways to spot the 
potentially creative managers and nurture them. 

Management 

Supposing we want to become managers ourselves. Supposing that 
we want to manage in such a field as cable, or educational telecom- 
munlcationst or communications satellite se^ices where even the name 
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of the game seems to change weekly if not daily. How do we prepare? 
The answer may not be as elusive as we think. For good managemeni— 
whether of a shoe factory, a hospitah a radio station, or a government 
agency— requires some univereal knowledge and skills. Good managers 
have these skills in common. They are, first, good planners. They know 
the strategies of evaluation and esiimation. They know how to for- 
mulate goals and operational methods of attaining them. Planning is 
(or should be) at least fifty per cent of good management. Secondly, 
we are all managers of people. People will often be our greatest re- 
source. We are part-time psychologists, if you will, when we are ef- 
fective managers. Finally, we must be or become managers of money 
and related resources. TTiis may not require a degree in accounting or 
advanced economics but it does require the ability to read a balance 
sheet—and to interpret it to our employees and our bosses or boards 
of directors. 

Managing in the teiecommunications field does, of course, require 
special familiarity with both the delivery systems and with the process 
of communications. Unfortunately, I know of no departments within 
existing institutions of education thai specialize in turning out managers 
who deal primarily with media and communications systems. But, on 
the other hand, we may simply need to investigate what is available 
from schools of business administration, most of which do offer short 
courses and workshops, to the offerings of communications and engi- 
neering departments which may offer courses to acquaint us with de- 
velopments in their fields. 

SUMMARY 

The bright side of all this is that we are in the same boat— most of 
our electronic means of communicating are so new and evolving so 
rapidly that no one (or few of us) are truly experts. If ever there was 
a field in which ^'learning by doing'* could be the slogan, telecom^ 
municaiions in the latter half of the twentieth century is the field. 

There are larger issues, too. Issues such as who regulates and who 
controls the multi-faceted means of sending and receiving signals. Right 
now, in the U.S., a market place philosophy dominates. The trend is 
toward deregulation and letting the industry sort itself out. Should we 
as educators, as service givers be conienl to have a laisseE-fajre policy 
dominate? How do we change it if we are not satisfied? How do we 
demonstrate that the educational community, the non-profit service 
community is and will be a legitimate user of new telecommunications 
systems? Do we really have a constituency to bring into this growing 
market place? These questions all need and deserve answers but they 
are appropriate for another forum and another focus* 
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In the "old days" of the 1960-s and early 1970's the concept of 
cx>nmmnications satellites bringing us siihts and sounds from around 
the world was a novelty, something to be played with but not taken 
senously. Today, the satellites are no longer stars that grace our door- 
steps infrequenUy, they are our servants, ready to do our bidding niaht 
and day. What shall we bid them do? That must be the question for 5ie 
next decade. 
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Problems — A Divergent 
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Gordon Law, BpmcM A^lstant to thm 
D/fdetor, U.$, D^rtment of thm 
Intorlor, WsMhIngton, DC 

' * Professional development emphasized**—! wonder if the emphasis 
might not be misplaced, and we might not want to change the position 
of the words to read: ''Emphasized— Development of Professionals/' 

I raise the question in ii|hl of the description of the conference which 
included: **tiie program will sfress successful applications in the tele- 
communications, computer and other electronics fields with case stud- 
ies specifically directed toward technical feasibility, cost-effectiveness, 
social considerations and professional development models/* 

Now, you are all in this room for the purpose, I assume, of helping 
us to agree or disagree on the identification of Issues and Problems, 
and ho^fully to listen to Divergent Perspectives, 

The reason I am concerned about the conference description is related 
to the key words in the subject of my presentation, issues, problem, 
and perspectives. 

Issue 

(verb) matter of dispute* to give an order, to cause to come forth, 
to tenminate, to cause to have a specifled consequence or final outcome 
or result. 

Problem 

a question raised or to be raised for inquiry, consideration, discus- 
sion, decision or solution. 

Perspective 

capacity to view things in their true relations or relative importance. 

I don't have any ^rsonal hang-up in the continual development of 
professionals, at any level. In the Federal Government, we call it '*up- 
ward mobility." In academia, it is called "tenure" but really the private 
sector tells it best— ^^survivability/* And in their world it is much more 
meaningful if for the only reason someone is held accountable and you 
can be fired. 

However, I do have a personal hang-up about who gets used in the 
process, who gets abused in the process, all in the name of progress. 
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professional development, make a buck, or whatever today's bua-word 
is_What IS the pnce? Historically, schools and those who serve them 
reiiect the kmd of educational philosophy and practice of the time I 
don t thmk you will disagree with the premise that education is alwavs 
and mescapably the agent of the culture by which it is fashioned and 
endowed. But education also makes possible the great or small inno- 
vaiions, the cumulative readjustments without which, in the historv of 
all cuhures. either bring stability, degenerate into stagnation, or 
destruct; and we may be closer than you care to admit 

So what does this have to do with Educational Technoloiy and 
Professional Development? Not a hell of a lot. if getting ahead at the 
pnce ot others is your thing . Let's be honest about it— looking after 
number one is an accepted mode in our matefnalistic society Doctors 
don t make house calls. Dentists don't x=ray and repair in the same 
visit. Univereity professors are indignant when asked to teach more 
than nine semester hours, and bureaucrats, who rule all of our lives 
tend to be not only autonomous, but faceless. CMA or cover your butt 
is daily operational mode. In a nutshell, the only guy who makes mis- 
takes IS the President but at least he admits them Do l'^ Do you' Do 
you ever question in retrospect what you had to do. or what you will 
have to do, to get the money? Do you ever challenge the Feds'' Do you 
ever wonder what's happening to the have-nots? How many times have 
you turned them on. raised expectations, motivated communities stim- 
ulated the teaching-leaming scene, and when the money ran out walked 
away, filed your final report, and then attended a meeting like this 
and, quote, "stressed the successful applications of satellites com- 
puter, and other electronic fields." I have. I did. and I'm not veiy 
proud of myself. I can name you the town, the people, superintendents 
mayors, parents, and srudents, and 1 know the disappointment the 
frustration, the rejection, the isolation I left them with. 

Let's collectively question our professionalism, if, and it's a big if 
with a capital I. we have so many successful technology applications 
proven feasibility studies, cost-effectiveness, acceptance, and also ad- 
dressed successfully, the social considerations, why isn't at least one 
of these applicauons being used universally? Why do the SO million 
people in this country who live In rural and isolated communities still 
suffer from substandard education. ' -alth care, etc.? Why do Native 
Americans still barely survive? Wh about impacted city populations 
ghettos, bamos. or those island communities of Puerto Rico Virgin 
Islan^ds. Amencan Samoa, Guam, Trust Temtory? Technology has 
fai^d to get there. We have failed-you, me. We have failed America: 
There is a huge unserved user community out there in America 
which I don't think Professional Development and Educational Tech- 
nology either cares about or maybe it's worse, does not even know 
about. 
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Permit me to relate my own experiences, which I think, "my per- 
spective/' gives me the right to make the statements I have Just made. 
Background: (32 years in media): 

— ^ABC ~ newspaper — made money, didn't find much chal- 
lenge. 

— ETV — first university^ philosophical difficulties^ did doctoral, 
— ETV — second university, 3 TV status FM, cable system, too 
big, too fast. 

— STD —fair attempt to serve the have-nots, all ages, massive 
attempt to assess user needs, real needs not perceived, a to- 
tally interactive teaching-learning situation, career develop- 
ment oriented, provided all technical capability, but unable 
to follow-up. Feds not interested, 

— ^UNESCO — didn't want to spend the money, might educate 
people. 

—Iran — NIRT 

- — ^Brazil — SACl, neglected the social consequences 
—Interior — needs assessment, user involvement, to them, by 
them, for them, it's them, their language, their culture, their 
system. You know something, it doesn't cost Interior a dime 
— If there is a moral in Micronesia, it's that people don't 
object to paying for progress. 
So what's the issue — my perspective, the specified consequence 
and outcome. Do we need to get bigger, more satellites? Do we need 
to get faster, smaller computers, greater memo^? How much longer 
do we permit the manufacturers to drive the system? The basic research 
is complete. The libraries are full of expensive research, and the same 
agencies continue to fund more of the applied and developmental work 
you can quote— author, chapter and veree is complete. It's time to 
o^rationalize— software, people involvement, results. If we are so 
good, let's prove it. 

What's the probleiti — The question I raise, where is the leade^hip? 
Who leads the charge? Who dares to be different? Who starts serving 
all of people in America? If it's not in this room, it may not exist. The 
decision or solution is yours. 

Perspective — my capacity to view things in their true relations or 
relative importance. I am convinced diat our Achilles' heel, as profes- 
sionals and technologists, is that we have become so caught up in 
things— gadgets, machinery— that we have lost sight of that mass out 
there celled people. Where have we failed? The technology works, but 
its use is not universal. Is the software inadequate? Do we permit or 
are we interested enough in the recipients to get them involved? 

Let's face it, the probability of your success is positively correlated 
to working in urban areas, schools, universities, television stations, but 
do you accept what is going on? Can you deal with it? 
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Inrollments are on the down side, both at the public school level 
and at institutions of hifher education. But surprise, 20 percent of the 
adult population is currently involved in continuing education and in- 
dicatora would have us accept that just as many are Involved in non- 
fonnal education. To me, these figures pose the key question— does 
education m its totality need to redefine its role? Is what we do mired 
down m tradition? Is it obsolete? Have we made, or institutionalized 
provisions for the requirements of many states which now require re- 
fresher courees for professionals who must continue to meet compe- 
tency and proficiency standards to be relicensed? What are we doine 
professionally or institutionally about the problems in rural education 
mipant education, vocational education? Again, my perspective venJ 
little, and why— because the current funding structure only permits the 
perpetuaUon of the same thing. Do we understand that with decreasing 
ewollments, we will have more and more minority schools? What are 
the traditionalists in cumculum development doing about if Is there 
a role for technology? Yes, but when is really the question. Now is the 
answer. 

Why is it when I talk to school people at all levels about the pjace 
of technology m the school house, they don't perceive it— technology— 
as part of a solution to the bii problem, but they really see it as another 
problem. Is it a matter of a false sense of priorities? It is, and we are 
to blame. 

We need to reeducate the teachers of teachers. We need to bring the 
educational institutions closer to the inservice mode. We need tofeih^ 
er^ess, openness, professional acceptance. We can*t continue to be 
perceived as the problem, but as an integral part of the solution. 

In summary, I have attempted to give you reason to question where 
are we gomg— is big better? Or, as most of us well agree, small is 
beautiful Are we, in our haste to succeed, develop or whatever, getting 
the cart before the horse? Is what one hears, with increasing frequency, 
the concern for the growing gap between the information **haves'* and 
the information *^have^nots*' bothering you? While this concern is ex- 
pressed most often with reference to the developing Nations of the 
worid, much the same can be said about these United States. There am 
Rowing minorieles in the iower 48 udiose language and skills ai^ not 
Anglo-Saxon or even western derived. A knowledge and infomation 
gap caused by chaniing s^io-economic forces, cultural patterns 
emerges eveo^ day. A challenge for us. if you believe as I do, that the 
tends in this county which are moving our society closer and closer 
toward one of information inequality can be offset by the application 
of and professional use of technology; and if you believe, then you 
can r ITien I am convinced that one of the least understood social prob^ 
lems of this next decade can be addressed by the ^licymakers in the 
nght forums using the comet institutional mangements. The time to 
st^ is now! 

HO 
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INTRODUCTION 

Thomas Edison invented the phonograph in 1877, and by 1927 the 
Scotsman James Bai^ had recorded video signals on atfijc- The motion 
picture was cfedited to Thomas Edison and his machine was demon* 
sfrated before 400 persons at the Department of Physics at the Brooklyn 
Institute in 1893 (that prototype known as the Klnetograph). Each film 
contained 700 images which showed on the screen for 1/92 second. 
The equipment which was to provide the sound accompaniment failed 
to operate at the Brooklyn presentation. However, by 1926, Edison 
was receiving many invitations to make presentation^demonstrations 
and the motion picture was receiving somewhat the attention analogous 
to the focus on videodisc today. One such invitation was declined with 
a letter suggesting quote: **As you know, it has been my profound 
conviction for many yeare that education through the medium of the 
eye is more complete and convincing, and more easily acquired than 
by text books or oral teaching. He went on to explain to that group 
of educators that he felt motion picture would soon become the major 
insfructional media and textbooks serving a supplementary role (see 
Figure 1). Videodisc has been a long time in development! 

At Utah State University, as we look back in our recent history we 
find that motion pictures have certainly made major contributions to 
training in public and higher education, the military « government, busi- 
ness and indust^. We do wish to su-ess the point that it is easy to 
become enchanted with new media to present a panacea or **cure-all 
mind-set." We are concerned that trainers in military and government, 
specialists in public and higher education, as well as those concerned 
persons in business and industrial settings do not view videodisc as 
another panec^e , but rather in the perspective which it apj^ars to us 
more fitting, that of a unique medium which will not replace but make 
other media such as microcomputers, nims, books, slides, mlcro- 
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forms, and audio/video more effcctive in training and education, as 
well as improve librao^ and information science applications (see Figure 



The USU Videodisc Innovation Projects 

The VIP program was inaugurated a century after the invention of 
the phonograph, in 1977. The Videodisc Innovations Project was 
funded originally with local funds from Utah State University (from 
the Provost^s Office, the Vice President for Extension and Continuing 
Education, and the Director of International ft-ograms). From that start 
of some $20,000, the VIP program is nearing $1,000,000 In funded 
research and development grants to improve learning in a variety of 
settings and subject areas. Some of the Videodisc Innovation Projects 
include the Control Data Corporation funded PLATOA^IDEODISC/ 
AGRIBUSINESS TRAINING SIMULATIONS, the USAEUAR PROJ. 
ECT (United States Army Education In Europe, jointly with the Uni-- 
versify of Maryland and On-line Computing, Inc, of Washington, 
D.C). the National Science Foundation supported INTELLIGENT 
VIDEODISC DEMONSTRATION PROJECt Oointly with the Uni^ 
versily of Utah Physics Department and WICATf, a "State of the Art*^ 
research monograph, an edited book o^readings on videodisc/micro^ 
computer appHcations, as well as the FOUNDATIONS OF MEDIA 
VIDEODISC PROJECT (a videodisc designed to support a graduate 
course in Instructional Media). 

Training and dissemination efforts have included the first National 
Videodisc/Microcomputer Institute held at Utah State University June 
1 1-15, 1979. The Tmi NVMI was funded by the U.S. Office of Ed- 
ucation Library Training Programs and included invitations to the chief 
state hbraiy and media specialists, or other interested parsonnel The 
second NVMI is planned for August 1 U15, 1980 at Utah State Uni- 
versity with partial funding now realized, but additional funding is 
being solicited to focus on educational and training appHcations The 
second NVMI wiU be with the cooperBtion of the Minne^ta Educa^ 
tional Computing Consortium Videodisc Project personnel, the Ne^ 
braska Videodisc Project Personnel, as wall as microcomputer special- 
ists from the Northwest Regional Educational Laboratory /VIP program 
specialists participated with a Northwest Regional Educational Labo- 
ratoiy and the Idaho State Department of Public Instruction in a video^ 
disc/microcompuier workshop in July, 1979, and with the experience 
of the fint NVMI will add to the VIP efforts to help othei^ become 
more informed and able to implement videodisc/microcomputer sys^ 
terns into instructional and training environments for the improvement 
of learning. 
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DECADE 


PANACEA APPROACH 
(solution orientaiion) 


BROAD^BASED 
APPROACH 
1970's and on^ 
(Process orientation) 




i6mm nLM 




I950*s 


LOCAL PRODUCTION 
IDUCAnONAL TV 




1960*s 


PROGRAMMED 
INSTRUCTION 




1970's 


LM.C. CONCEPT 
(librae/media) 


INSTRUCTIONAL 
DEVELOPMENT 


1980's 


VIDEODISC??? 


OR VIDEODISC! 



Figure 2: Panaeea or Broad-Based Process Approach 

The VIP programs have bean presented to a variety of national con- 
ferences. Such presentation/demonsfraiions have included the Associ- 
ation For Educational Communications and Technology National Con- 
vention in New Orleans, Louisiana, where the VIP was unveiled for 
the first ume to the public In March, 1979, with a second program 
s^cheduled at the AECT National Convention in Denver, Colorado, 
April 1980. Other presentations have included the American 

Society For Information Science, the Univa^ity Council For Educa- 
uonal Administration, the Pacific Insmietional Media AssoclaUon of 
Western Canada, the Mountain Plains Media Leadership Symposium 
and a number of state association conventions, workshops and eonfer- 
ences. Presentatioa^monstraUons on the VIP in 1980 include the 
Canadian Library Association National Convention as well as the Ca- 
nadian Association For Media, Technoloiy and Educational Commu- 
wcauons as major training and di-^emsnation efforts, amoni the sev- 
eral, ---m 



Tht USU Ctnter for Instructional Product Development 

'Hie Center For Insmjctional ftoduct Development (CIPD) is a non^ 
profit organization, established in 1975 to provide faculty and graduate 
students of the InsmJCtional Media Department of Utah State Univeisity 
an opi^rtunity to research, develop, and validate instructional products 
for government, business, education, and industry. The CIPD Is an 
effort to fulfill the Wditional role of universities in assisting swiety at 
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large to resolve problems and to improve the quality of life, 

In a relatively short span of time the CIPD has created a number of 
validated products now in use throughout the United Statei and Western 
Europe, ^e Videodise Innovation Program is one of the major cuirent 
efforts of the Center. Others include training modules for Mini-Micro- 
computer Training for EIMCO Co^ration which includes (1) process 
conMl; (2) computer confrol; and (3) computerized process control. 
Another project with EIMCO is a Water Quality and Pollution training 
program. A program is under way with Church and Dwight (Arm and 
Hammer Soda in Oreen River, Wyoming) to train plant workers to 
perform job descriptions in the process of bicaAonating and sifting raw 
materials in the manufacture of baking soda. A Welder Inspector Train- 
ing Cou^e has been complete for the American Welding Society's 
Education Department incjuding ten training modules, a 300 page in- 
teractive workbMlg^text and Instractor's manual. The AWS modules 
have received extensive fomative/summative evaluation through field 
tests in four major cities of the United States. 

TTie first videodisc produced for use in higher education in the United 
States was produced by the Center, and the current Foundations of 
Media Project involves a complete course being designed using micro- 
computed videodisc interactive instmction, group instmction, simula- 
tions, and project work. 

The efforts of the CIPD are being documented in a technical report 
series which addresses a number of baseline research and development 
projects generating data to be utilized in the Center's future videodisc/ 
microcomputer efforts. The list of current reports is displayed in Figure 
5. These reports are available at a nominal cost to those wishing to 
obtain copies. Robert Woolley, a member of the VIP research team 
who will participate in the Demonstration Seminars with this conference 
(along with Dr. Mike DeBloois, the Director of the Center For Instruc- 
tional Product Development) will edit this series. 



Videodisc InnovatlQn F^ojacts 




(R&D Canter) (Agadgmic Program) 

Figure 3: USU VideodisQ Innovations Projects With CIPD & IM Department 
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Optical Videodisc Systems 



The optical videodisc has been called the * ^omnibus medium*' be- 
cause the unique ^'free^e-frame" capabilities allow ve^^ rapid access 
to the 108,000 frames. Videotape has a similar capacity/but in random 
direct aecess tends to wear and is slower in searching time. The 108 000 
frames may be increased to 216,000 frames for recording and playing 
back dynamic motion only, such as a motion picture with continuous 
velocity rather than selected still frames. To help better conceptualize 
what the I08,0W frames mean in still frames, it would be similar to 
a hbran^ of 360 books of 300 pages each (360 x 300 ^ 108,TO0). 
With the optical disc systems available and to be demonstrated at this 
conference these frames may contain the content of a printed page, a 
chart, slide, of single frame from a motion picture. 
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Fi|urt 4: Optieal Laser Reflictive Vidoodlsc System 



in terms of audio storage and playback, 200 hours of stereo^like 
music or other sound may be recorded on the single side of a disc. One 
should be aware that the optical disc may be used to record analog or 
digitized data which may also be utilized in computing systems. TTie 
basic optical videodisc renective system is displayed in Figure 4. 

Other optical videodisc systems include the CRS Thomson videodisc 
system and the ARDEV (Atlantic Richfield Development Division) 
which rather than being "reflective" provide for the laser beam to pass 
through a transparent disc to record and playback. The Thomson disc 
system also stores 54,M0 frames per side and the ARDEV disc is 
presently being designed to take more advantage of compressed sound 
(up to two hours of audio combined with fewer frames of information) 
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RfPORT 

i FRiLIMlNART aiNCHHARK DATA FOR THE JANUARY 1910 

PR f?i2Q DISCOVISIQH ASSQCIATES 
V'lSiODlSC PLAYER, SY ROBERT D. wOOLLSY 
AND ^ICHAgL L. DgBLOOlS. 



PILOT LANGUAGE DDCUMENTAT ION FOR THE 

ECC^USARfUR VlDEODIiC PRO JECTi , BY 

ROeiRT D» WODLklY AND JOE WILLIAMS JANUARY 1910 

A MODEL FOR OEVELQPfNG iNTlRACTiVE 
MlCRaCOMPUTER/ViDEODISC INSTRUCT I ON* 
BY MICHAEL L. DEBLOOIS AND ROBERT 0, 

»?OOLLEY, FEiRUARY 1980 

VIDiODISC PRlMASTiRlNQ AND iCRIPTlNQ 
PRQCEDURgS, BY LORNA HARDIN AND iARRY 

WILLIS. FEBRUARY 1980 

COMPUTER iNTlRFACt DOCyNf NTA T I ON FOR 

THE PR *7i20 DISCOVISION ASlOClATES 

VIDEODISC PLAYER* BY ROSiRT D. WOOLLEY 

AND JDE WiLLlAMi, MaRCH i9iO 

MICROCOMPUTER EVALU/iTlONS AND TECHNICAL 
SPECIFICATIONii A CflNSUNfRS GUIDE* lY 
ROBERT D. WOOLLgY, R, KENT WOOD AND 

J^ STEVEN iOULlER. FEBRUARY 1930 

STATE OP THE ART OF OPTICAL OISC 
TICHNDLOQY FDR CONSUMiR AND EDUCATIONAL 
USE* BY R. KENT WOOD AND ROBERT D. 

WOOLLEY. JANUARY 1910 

CRITERIA FOR THE DEVELOPMENT OF AN 

EDUCATIOnAL/INDUSTRIAL ViOiflDiSC 

FLAYER* BY ROBERT D. WOOLLEY AND ROD 

DAYNES. MARCH If^ 



Figure S: Tachnical Riport Series 

and still frame Instniction with miniiiia] dynamic motion sequences. 

One should be aware that the microscopic pits '"burned in'' to record 
data are smail (if a human-sized hair were placed over an optical vi- 
deodisc it would blank out 75 frames of information), l^e technoJogy 
is being developed with the ''blue laser'' applications to increase the 
present storage capacity. Philips of the Netherlands is developing an 
industrial/educational videodisc system, and with the recent merger of 
IBM and MCA/Universal Discovision to form Discovision Associates, 
several changes will occur to improve optical videodisc systems. Mag- 
navision will also be making improvements in their system which is 
directed mainly to the home entenainment market. Sony and Sharp 
Electronics of Japan have announced they will use a compatible re- 
flective optical videodisc system, similar to the present Discovision and 
Magnavision system, along with five other major electronic finns. 

Replication of optical reflective videodisc systems will be done soon 
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by such firms as Minnesota Mining and Manufacturing, Ine,, and is 
presantly Ning done by Sony Coiporation. Other firms to watch include 
Energy Absorption, Inc. of California, a firm which is experimenting 
With photo replication processes of videodiscs to be compatible with 
the Magnavision and Discovision systems, 

CONCLUSION 

The presentation/demonstration of the Videodisc Innovation ftojects 
has been brief but hopefully informative in a non-technical sense We 
wish to sffess that videodisc/microcomputef technologies are not a pan- 
acea, but an exciting new combined media which holds great potential 
for applications in government, industry, milita^, and education. In 
closing let us paraphase with literao^ license, a saying: 

'^For forms of [MIDIA] , . . let fDOis comest- Whatever is best administered Is 
best!" 

Alaxandef Pope, Essay on Man, 1733 
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EDUNf T- A National 
Network for Computing 
in Education and 
Research 

P9ul $. Hmllmfs ExBQUtiw DlnQtor, 
EDUNET/EDUCOM, Princeton, Nmw 

i/ersey 

INTRODUCTION 

EDUNET Is a national network of colleges and universities thai 
makes possible the sharing of computer-based resources in higher ed= 
ucation and research. By affanging for the supply of compuUng ma- 
terials from some of the finest unive^ity computer centers in the Unit^ 
States* and by providing the sen'ices that allow remote users on oAer 
campuses to identify, access, and apply these resources. EDUNET 
substantially increases the compulang options available to participating 
members of the academic and re/jsarch conmiunity. 

EDUNET does not own or operate a computer. It does provide the 
marketplace and organizational framework that permit colleges, uni- 
versities, and other rese^ch and teaching institutions to exchange many 
desirable and often unique resources previously known only to a small, 
local group of users. EDUNET makes these resources widely known 
and takes advantage of rapidly advancing technology to bring the re- 
sources within the easy and inexpensive reach of users from coast to 
coast and in many other coun^es as well. 

As a membership organization, EDUNET offei^ its institutional par- 
ticipants access to a vast selection of computer-assisted insfructional 
materials, extensive data bases, and advanced research software. For 
EDUNET supplier, the network also provides a national distiibution 
outlet for their many large* unusual* and specialized resources. 

Connoting Links 

Potential users often find out about EDUNET suppliers and their 
computer-basad materials as a result of the infonnation services offered 
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by the central staff in Princeton, New Jereey. Working through this one 
coordinatini entity, use^ can reach liaisons at member schools and 
other experts throughout the EDUNET system to obtain infomed con* 
suitation and guidance. 

While EDUNET makes the human connections* it looks to the data 
communicaiion services offered by '^value-added" (or **packet 
switched'*) networks, such as Telenet and TYMNET, for the electronic 
connections between EDUNET usere and suppliers. These services of- 
fer users ease of access, excellent terminal support, and reasonable 
rates. Typical communications costs for EDUNET users range between 
four and six dollars an hour. This compares to the approximately twenty 
dollar per hour cha'ges incurred from direct long-distance dialing. 

Since virtually all of the EDUNET suppliers have dedicated host 
connections to at least one of the data communications networks, users 
can instead dial a local number in any of 170 United States locations, 
insert the phone into the terminal coupler, and enter a simple command 
on the terminal keyboard. This will connect the user's terminal to the 
desired host. The user then proceeds to log -on as if the computer wera 
on his own campus. 



EDUNET Suppliers 

Carnegie-Mellon University 
Cornell University 
Dartmouth College 
University of Delaware 
University of Georgia 
University of Illinois 
Massachusetts Institute of 

Technology 
University of Minnesota 



NJIT 

State University of New 

York at Albany 
University of North Carolina 
University of Notre Dame 
Rice University 
Stanford University 
University of Wisconsin 
Yale University 



Network Supplies 

Cuffently, the suppliers of EDUNET products are sixteen dffereni col- 
leges and universities. These schools tend to be larger institutions, with 
significant instnictional and research computing capabilities, and their 
riompr.ting centers house some of today's most advanced technology. 
Users may choose among six IBM 370's, an IBM 3033, four DEC 
systems, four large CDC machines, two Honeywell systems, two 
UNIVAC 1 1 lO's, one Amdahl, one HP, one BuTOughs and one of the 
newest Itel computers. The operating systems driving these machines 
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ara equally diverse, TTie list includes the sophiiticated Muldcs facility 
and the flexible vinual metnoty environinent provided under VM. 

Resources available from EDUNET suppliei^ are applicable to in- 
struction and research In virtu^ly all college disciplines, and they are 
suitable for meeting many other campus computing needs. Types of 
resources actively support^ for remote use includes 

• Computer-assisieJ Insmictional materials (CAI) 
9 CAI authoring languages 

9 Statistical packages 

• Subroutine libraries 

m Planning and analysts models 

• Simulation languages and games 
9 Expensive data bases 

9 Data base management systems 

9 Information storage and retrieval systems 

9 Programs for textual analysis 

9 Graphics software 

9 Text editors 

9 Electronic mail facilities 

9 Conferencing systems 

Network Uitrs 

Since the tot EDUNET account was assigned in the fall of 1977, 
the steadily widening variety of network applications has ranged from 
a computer science class in Oregon accessing an EDUNET supplier to 
gain experience with IBM equipment, to a psychology professor in the 
northeast accessing several hosts to test different statistical algorithms. 
Between computer science and psychology, EDUNET provides com- 
puting aids for such disciplines as anthropology, chemisfry* English, 
political science^ law, and several foreign languages. 

EDUNET users come from an assortment of academic settings. They 
include individual faculty members at small community colleges and 
administrative teams from the most well-endowed private univereities* 
User locations extend from the comer of Washington state through 
Kentucky and Noth Carolina to western Massachusetts and even p'lross 
United States bordere to England and Canada, User institutions also 
vaiy in orientation* encompassing technical colleges, liberal ms col- 
leges, research-intensive graduate schools, nonprofit research organic 
zations, and schools of law and medicine. 

Examples of successful EDUNET applications include: 
9 A philowphy professor at a univemity in Pennsylvania applying 
Dartmouth's logic programs in his own educational research 
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• ^ P"y«f in New York City exposing its faculty to 
statisacal packaies and computer-assisted instmctional (CAI) 
matenals at three different suppHere as part of the federally- 
ftnded Advanced Institutional Development Proiram 

• 'SSt °f "^"^ and rtucation in North Carolina 
using WISE at the Univereity of Wisconsin to train students in 
Bibliographic search and retrieval techniques 

• A*W^tratore at more than thirty colleges and universities us- 
ing bt-PM, a financial planning and modeling system at Cornell 

Inforinatioii Services 

..ifiif I «'««rtn8house, EDUNET helps usera at member 

schools leaniwhat network opportunities exist and how they can besi 
^ pursued, ^e network staff Mranges convenient channels for cm, 
f^r SriJ; f^"^ 'nformational materials, and provides forums 
for effecuve information exchange 
EDUNET HOTLINE. For general inquiries 

EDUmr NEWS. Keeps individuals at member institutions and other 
°^ """^ network happenings. 

of their compuung resources. With on-campus terminals, users can 
browse the data base to locate resources suit^ to their needs. 

User Support ^rvjces 

Since EDUNET is new to many of its participants and since usere 
are often thousands of miles away from the supplier they are accessins 
It >s essenoal that a first echelon of user support service be readily 
arable. Relying on staff skills and a large reference libiaty, EDU= 
NET Central helps its users undeistand how the system works, how to 
get to the desuied syppjier computer, and how to apply the most an- 
propnate resource for their needs. 

thf 1^^^""^/' °f "pi'' technological change, 
the EDUNET staff provides guidance and advice in detennlning Sie 
most cost-effective data communications alternatives for EDUNEr 
users. 

T^rm^Pm^dures. Because of the variety of terminals used to 
access EDUNET supplien and the different technical procedures in- 
volved at the supplier sites themselves, usen are assisted by published 
log-on prwedures disseminated by EDUNET Central and stifle in- 
strucaons for using desired resources. 
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Sample Sessions. For many resources, sample sessions have been 
developed showing typical user^computer interactions and ass^iated 
cost figures. 

Members Guide. Each EDUHBLmemh^r insrimdon^iiUrecaive^an- 
extensive notebook containing all the information necessary to make 
effective use of the EDUNET system. The volume includes operational 
aides as well as detailed information on EDUNET suppliers and re- 
sources. 



Administrative Services 

Both user and supplier institutions benefit by placing responsibility 
for network administrative ftinctions in the Princeton central office 
Users profit by knowing that there is one place to go for operational 
support; suppliers reap the benefits of having an extended staff to per= 
form many of the activities they would otherwise have to perfom 
themselves. 

Account Initiation. Since EDUNET has agreed upon accounting pro- 
cedures with each supplier, opening accounts can usually be accom^ 
phshed With a phone call to EDUNET Central, Prompt initiodon of 
accounts is convenient for usera, permitting immediate computing and 
eliminating the bureaucratic frustrations normally experienced when 
arranging to access a remote computer, 

Cemrai Billing. As a financial clearinghouse, EDUNET provides 
one point of contact for billing and accounting. Regardless of the num^ 
ber of suppliers accessed, use^ will receive a single, consolidated 
monthly bill for services obtained through EDUNET 

Document Ordering. EDUNET has also implemented administrative 
procedures that make it easy for users to obtain needed documents 
Orders can be placed directly with EDUNET Central, using EDUMAIL 
or the EDUNET Hotline. 

Software Placement. When interesting and unusual computer re^ 
sources are produced at non^supplier member institudons, the staff will 
work with the developer to find and make arrangements with suppliers 
that will offer the software on their systems. 



SUMMARY 

By coordinating the infomation, administrative, and user support 
rvices normally duplicated by many institutions, an educational net^ 
Drk streamlmes resource exchange among colleges, universities and 
iier research organizations. By arranging for the supply of resources 
it are too large, complex, specialized, or expensive for most centers 
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to install and maintain, an educational network satisfies many com- 
puting needs while allowing for reasonable rates, reduced personnel 
and software development costs, and computer expenditure control. By 
-prov4ding-fQr^he^connection^f^any 

academic computer centers across the country, an educational network 
permits immediate access to a vast selection of computing resources. 
It is our goal to enrich the computing environment in higher education 
and research and enhance the flexibility and independence of partici- 
pating insiitutions. 



LARC: Aooess for Multl 
Media 



PHyffls^ush, Dman, LMrning 
Aottvitlm Resour^s ^ntw, 
CaHfomla St&tB Unlvmrnlty, Chlo, 

CaUfomlB 



What is a LARC? It*s a Learning Activities Resource Center. It is 
a concept, a sensitive place where people can leam alone, can leam in 
a group, A learner can discover an answer, can receive human help in 
finding an answer, can find other people's answers throughout time. 
It IS a physical place with bwks, carrels, rooms, film, tapes, terminals, 
discs, objects. It is a supporting cluster of professionals helping stu- 
dents, be they young or mature, be they enrolled or employed, be they 
questioner or answerer. It is a place where search for truth Is the single 
goal. It takes many forms—human, machine, man^machine systems 
It IS available 90 hours a week. The search for truth as a way of being. 
LARC is a concept where that search Is heard, read, seen and represents 
the major thrust of becoming. 

With that statement California State Uni verity, Chico, one of 19 
campuses in a system of higher education, carved out its sphere of 
influence, LARC began like a phoenix, from the ffaditlonal service 
which was under fire from the usen; faculty, students, staff and the 
region we represent. Usere on our campus were concerned with access 
to materials, unmet instnictlonal needs, hassles in service and the 
tremendous potential which could be provided in a pmposed new bujld- 
ing scheduled to include the libray, the media center ana a teaching 
department of some 8 faculty and 90 students in mass communications. 
A Task Force, appointed by the President on the recommendation of 
the Vice President for Academic Affairs and the Chair of the Faculty 
Senate, worked for about a year. Membership included personnel from 
the library, the media center, the teaching department, a learning theor- 
ist, faculty from heavily library dependent schools, information spe- 
cialists from computer science, and a representative from the money- 
budget area. The Chair was a ve^ highly respected Dean with a sfrong 
ability in group dynamics. Communication with the administration was 
regular and thorough. In fact, the charge to the group was formed by 
the Vice President for Academic Affair and directed their attention 
toward an integrated insmictional support program including library. 
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media, and computer operalions. The results, he warned, would, upon 
adopdon, form the support program and its budget at least until 1985. 

The Task Force went to work and when the report was tlnalized it 
^^as^adopfed By^KFFacuTty Sehati"^^ the Uni vefsityT'The reconfmen- ' 
dations, 6 in number, represented an integrated support system, require 
compatability of parts of systems, insist that on campus and off campus 
instiiictional support be designed and developed as a whole, and lend 
administrative support to faculty interested in software development. 
(Figures 2 and 3,) The report became* as presented, a section of the 
University Master Plan. (Figure \.) The role of Dean was created al- 
most simultaneously, 

Thw Dean role was not from one of the units to be integrated- It was 
specirically designed to be a person from the faculty who had credibility 
in the faculty, enough experience with systems to predict success, and 
tenacity. The first Dean's background included the additional potential 
of beini female. Given an already designed building albeit still under 
construcnon, given a faculty and staff which was fairly stable, given 
attitudes of doubt, fear, and downright antagonism because' *THEY'' 
are doing it to us, the campus implementation began. 

There were principles of agreement in experience, background, and 
philosophy. One of the most commonly held was that people can 
change but they need support and assistance. Another was the principle 
of cridcal mass. When a group is augmented by a new member that 
new member adds to the probability of the group moving. Given enough 
augmentation the group will have moved. Another principle was the 
'*hidden committee" concept, that members of a group bear with them 
values and attitudes which are not apparent, values and attitudes from 
sources of which the group is not even aware. Environmental change, 
listening, accessibility to the decision makers, intrusion of group treat- 
ment were aJl considerations. AH were used. The delicacy of predicting, 
following up and designing were involved. The faculty **panacea'* 
seekers, the rigid traditionalists, the *'show me," were available to 
comment. And they did. What was unique was that the faculty was 
predicted, followed up, made responsible for their contributions, and 
involved. We probably used a veritable forest of paper. We did use all 
communicadons devices known. Primarily we kept the administradon, 
the Task Force members, and the Faculty Senate aware, insisted they 
lead by becoming actively involved users, and planned. We planned 
and planned and planned. We used standard systems analysis for three 
parts: people, equipment, program. Always we planned from the point 
of view of the user. For the remainder of this paper the before and after 
will be descrited in terms of where we were, wherB we are now, and* 
finally how we moved. At the end of that part we'll describe where we 
hope to be in 1990. 
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Wiere We Were 

The Library has a print collection traditionally associated with an 
"^acifdemic^enviMh^ 

sionali and clerical paraonnel assisted those who came to the building. 
We had a Library Committea to assist the Director in the development 
of the collection, a collection to support insmiction. Funding was pro- 
vided on criteria established in State law. The Librarian had two fuiding 
forces: the System which provided regular meetings of the aquivalent 
Librarian Director all over the Siate: and the Vice President for Aca- 
demic Affairs. The Director position was paid at an Academic Dean 
levaL 

The Media Center was in two parts: audio visual and television. 
Audio visual was housed in a World War II barracks building with one 
graphic artist and a small collection of equipment and an even smaller 
collecton of films. Television was housed in a refurbished warehouse 
that had been used for storage of nuts, a major product of our area. 
Television had been on the second floor of the Administration Building 
in a refurbished pair of classrooms. Both were separately funded, as 
a line item in the budget, to deliver service. Television was funded 
with three positions (director, secretary, technician) to provide service. 
A relatively new Director of Media had just been appointed and his 
first goal was to bring the services together. The collection of films, 
purchased by departmental funds, was pulled out of desk drawers and 
filing cabinets and made a University collection. The Senate, further- 
more, insisted that funds be made available to keep the collection in 
good shape with replacement footage and total film replacement when 
indicated. Television Services* on request, recorded off the air for class- 
room use. 

The Computer Center offered four systems for administrative and 
instructional support: campus timeshare and batch; and System time- 
share and batch. The heaviest campus use was in support of the com- 
puter science, business, and psychology programs. Occasionally faculty 
use^ surfaced in other programs* and the number started to increase 
with youngerfaculty being employed using the systems for research 
and graduate classes. The programs were essentially two types: cen- 
trally System supported and locally created programs. Service was 
available 24 hours a day, 7 days a week, 12 months a year. Direction 
for the Center was carefully given from the Division of Information 
Systems working with the Department of Finance, Why? Because com- 
puting is expensive, could ^ misused, and needed coordination for 
best use. In fact, because of the incredible leadership of the Chair of 
the Computer Science Department, the careful planning of Finance, 
Infomiation Systems, and the naive state of the campus, coordination 
and planning were the hallmarks, almost untroubled by the few users. 
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The Mass Communicaiions Departmgnt was in disarray. It had a 
radio slaiion assigned lo it on behalf of the University Foundation, an 
FM station, KCHO, which was to carry University courses (both credit 
an3 non-credit), broadcast cultural events, and provide a laboratory 
place for students to practice. The second area of study was joumalism 
which had no newspaper. Students were writing and the first sharing 
of their work was in Orviile*s Wallpaper, a blueprint newspaper which 
was fastened to the wall in each of the buildings. Students really got 
their experience in either an inteniship in commercial applications or 
on the campus Associated Students' paper* the Wildcat. Fierce argu- 
ments ensued over the '^directing" of students for credit in opposition 
to the student newspaper's rights to total freedom. 

That was what was: separate groups doing their thing; separate re- 
porting lines for whatever amount of accountability was appropriate; 
faculty offering services without asking the question of user needs. The 
assumption that one had to be already in the inner circle in order to 
participte was firmly entrenched. 

Into the fray came the Task Force 

Into the fray, next, came the directive: integrate, systemize. 
We were off! 

Where We Are Now 

Looking back seven years is a startling experience. One could get 
vain unless one remembers that society had changed* students have 
changed, the nature of message design has changed, the building which 
houses us has changed, the critical grants came on time, the adminis- 
tration supported when they could have declined , and the critical mass 
in personnel is nearly reached. 

Today we are much closer to a real LARC than we were. 

Organimtionally we have departments: a Library including systems 
and technical services, as well as public services. Instructional Media 
Center production and distribution, computing, and a teaching depart- 
ment called CICS, the Center for Information and Communications 
Studies (Figure 4). 

Systems and Technical Services, headed by Fred Ryan, does orga- 
nizational systems design work, provides purchasing-cataloging-irack- 
ing of the collection, and maintains liaison with the CSUC System and 
California collection matters, OCLC (Ohio College Library Center) 
provides a nation-wide support for automating the whole business of 
catalogs, lists, updating of lists and such. 

Public Services, headed by Bob Brennan, works with circulation, 
shelving, reference service, all kinds of special collections such as 
government documents, maps, curriculum materials, archives, and re- 
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gional collections. Access to information is the task. It is an aggressive 
reference service. Just recently we have added a whole variety of data 
bases accessed by computer terminah The Libmrian is learning to ed- 
" ucate the^fuaentlisertn seatfcif set of subject words^ 

and the joy of spending time reading instead of hunting. 

The Insfructional Media Center under Royd Weintraub, is respon- 
sible for booking and scheduling as well as distributing nonprint ma- 
terials both physically to lock boxes outside classrooms and elecffoni- 
cally over the coaxial cable to the classroom and the region. Probably 
one of the most helpful and new things is what we call EMDCS, the 
Electronic Media Dismbuiion Control System. It is a control system 
which, when a videotape is scheduled, sets a channel, sets a program 
Channel which tells what is on what channel and what time, reads the 
head of the tape to be sure the correct one has htm mounted, waits for 
the exact access moment, and then, using coaxial cable, turns control 
over to the the designated classroom. The insmictor then controls the 
start of the tape, can stop the tape, perform fast forward or rewind for 
a specific frame to show, and, when done, rewind the tape to indicate 
completion. At the scheduled moment of completion of the scheduled 
time, control is thrown back to the distribution center, the unit dis- 
charges the tape and another tape is mounted to meet the schedule. 
Thus control of the tape is with the instructor while the more expensive 
pans are protected in the distribution center with technicians. The other 
half of this system is coming on line now. Using an HP 3000 the user*s 
request will be scheduled by a clerk using our new proram. The sched- 
ule will then be fed each morning to the terminal in the dis^bution 
center and the tape mounted. Eventually, when the campus is computer 
terminal equipped the faculty may o^rate directly using the department 
terminal and a longer form of the program. In addition to scheduling, 
booking, controlling, throwing control to the classroom, rewinding and 
discha/ging, the system will eventually record running time, mainte- 
nance requirements, inventory and down time data. 

In addition to physical delivery to lock boxes, electronic delivery by 
coaxial cLble and computing, the Media Center is responsible for pho- 
tographic and graphics assigments from the University, Those work 
spaces, in addition to professionals, offers applied experience for in- 
terns from the CICS program, A special feature of the Media Center 
is a space we call the Media Prep area. That is two adjacent rooms, 
fully equipped, where faculty who wish, students who wish, and people 
becoming teachers who are assigned, come to prepare materials for 
their own educational purposes. This is the lowest level of service 
offered. One can also work with the professionals or ask for profes- 
sional service to be provided. 

Finally, the Insmictional Media Center is the center for the micro- 
wave delivery system, a system that this spring will offer upper division 
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courses, high interest courses, throughout northeast California— a 
space the size of Indiana. What is to be delivered is a function of the 
Vice President for Academic Affairs and the Council of Univereity 
Deans and their faculties, Hoy^ it is delivered is our problem, A special 
microwave sanding room has been prepared with an engineering booth 
and microphones for each student station. When the system is turned 
On the insmjctor in Chico, offering a regularly scheduled course, 
teaches enrolled students from Yreka and Weed— 3 hours north. Red- 
ding—an hour and a half north, Colusa an hour southwest, UC-Davis 
two hours south. There are 11 such sites. The students watch, ask 
questions either by phone or by radio, participate in the class just as 
though they were present. This spring we will offer a full day, 0800 
to 2000 Monday through Thursday and 0800 to I7M Friday, Weekends 
will remain more freely scheduled based on social and academic needs 
such as updating licensed personnel such as attorneys, physicians* and 
the like. It is a great way to have a meeting: one does not go, one turns 
on. That matters in mountain areas like ours. 

Computing is still running its four systems, has divided into three 
subsets, presently operations, administrative support, and academic in- 
strucdonal support. Academic instructional support works primarily 
with those faculty who wish to use already existing programming, as- 
signs support (quite often graduate students in computer science) to 
faculty wishing to develop computer applications for courses, and con- 
tinues to assist in planning for 1990. Many are aware that we are getting 
new hardware within the next year or so through a state sponsored 
procurement. Not much can be done until that procurement is in place. 
Meanwhile, the CSUC System has provided our campus, as one of 
three such, a faculty member who is working in instructional computing 
full time. 

CICS, the teaching department, has come alive under Dr. Jim Chu's 
lead, and may swallow us all. Again, using the Task Force approach 
the program was examined, designed, and is under way. Why is it 
appended to a service organization? Because the work of the other parts 
of LARC are the laboratory for that program. The program has three 
major components^ public communications, instnictional technology, 
and information studies. It is interdisciplinary. Faculty came from the 
original Mass Communications Department, Industry and Technology, 
Education, other campuses. The space in the then new building was 
designed for 80-100 students, a nice growth factor at that time. (CICS 
has 627 majors, 50 minors.) They still use the radio station for lab 
work but have added signal power, have added a reading service for 
the blind, have won national recognition for documentaries, Califor- 
nia's 1979 Outstanding Journalism Teacher Award, and offer public 
radio services to the North Valley. The latest grant will allow extending 
the signal north, south and to the mountains east and west. The 60 
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percent of time required for the students' lab still leaves 40 percent 
available as cuirentjy programmed to extend culture and offter courses. 
There is a weekly newspaper which is lab generated, a paper supported 
by advertising* some support from Instructionally Related Activities* 
and gifts from the industry of hardware to augment that provided by 
the State. There is a magazine* IMPULSE, which combines the work 
of writers with those of designers. It, too* is supported by departmental 
budget and the Instructionally Related Activities budget. The television 
program uses both black and white as well as color for advanced stu- 
dents. Using both studios and a fully equipped color van the students 
produce public service announcements* support faculty requests for 
television through the Media Center, and crew for off-campus grant 
activities. In addition to the normal media* the unit off^ers work in 
design* photographic systems, public relations, and international com- 
munications. All those parts are centered around message design. The 
student chooses an application. The student by choice could shift the 
application easily. Wait until they find that out that they have a whole 
variety of media in which they can work! They were told* but they 
were so busy being loyal to their chosen medium that they may have 
forgotten. 

Instructional Technology works closely with the Media Center, After 
the basic courses for the degree, those in message design, the students 
are expected to apply their skills by assisting clients in defining objec- 
tives, establishing critical path definition , selecting appropriate media 
and the like. They work with the sub-sets of learning. 

Information Studies* our latest fulUblown option* is preparing stu- 
dents to be intermediaries between the computer prograrnmer and the 
naive client, to deal with commercially available large data bases* to 
professionally operate in the world of information through computing. 
Each has* as a requirement* a computer science minor 

How We Got There 

How did we get there? There were several questions constantly 
asked. We got very, very tired of asking them. But, ask them we did. 
What does the user require? How does the user need it? If we do it that 
way can we continue to do it? What should we do first, what is the 
biggest bank for the buck? Step one%as to inventory. What were the 
datarabout needs, users, training requirements? What were the data 
about the place we were? What were the staff and faculty potentials 
for change? What support (fiscal, administrative* Faculty Senate) could 
be counted on? What were CSUC System-wide limits or legal limits? 
Keeping those constantly before us we began. At that point a system, 
broadly scoped, was denned. The task was divided into several parts: 
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what will we be able to change almost imrnediately becauie no one 
would be particularly affected but service delivei7 would be improved; 
what would require retraining or reshaping in order to cause change; 
what would take a while because we'd be into traditional bedrock with 
attitude^ performance, staff and organizational change? The next level 
of effort was to do long range planning involving all elements of the 
potential staff; professional, paraprofessionaJ, and clericaL That plan 
required mining for skill development, skills which were totally new 
to individuals who had been employed to continue the traditional pat- 
terns of work. This was a critical stage because there is little tum-over 
in the leading employment center in the community, a town located 
nearly 100 miles from the nearest metropolitan center for employment. 

As planning progressed those individuals who were already skilled 
were encouraged to move, to define, to progress. Those individuals 
who had served on the Task Force were asked to begin immediately to 
continue the definition of integration** and involve others, commu^ 
nicate constantly, and listen carefully. 

First to move was the Director of the Instructional Media Center, By 
analysis it was clear that human delivery of equipment was costly, 
expensive in both damaged equipment and number of people required 
to perfonn the service, A grant was obtained to begin equipping the 
classrooms with media equipment in a booth, installation of a lock box 
for delivei7 and return of software. The media booth typically includes 
a Bell & Howell autoload 16mm projector, three sizes of take-up reels » 
a carousel slide projector, and an illuminated slide sorter. The equips 
ment is locked down with chains and the booth itself is locked. Some 
of the classrooms also have tape recordei^ (playback units), overhead 
projectors, and a permanently installed screen/ Additional equipment 
IS installed, on academic unit request, such as image magnification and 
television cameras in one of the science rooms. Television monitors 
are installed along with control systems in some 50 classrooms. 

Selection of rooms to be equipped with either a media booth or 
television was made on the recommendation of the academic depart- 
ment assigned that space. About the time the booth installation project 
was Ngun the Instructional Media Center had finished stringing un* 
derground coaxial cable throughout campus conduits. That cable was 
split in the buildings to allow for local classroom receipt of signal in 
parallel just as one receives a variety of channels over commercial 
television. 

Next to move was the technical services staff of the Librai7. They 
began to order learning materials regardless of format. Retraining was 
accomplished by a process of workshop attendance as well as leadei^hip 
from a newly filled position resulting fmm reorganization. That lead- 
ership was also competent in automation procedures, systems design, 
and ability to work consistently on issues while solving personnel ret- 
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icence. Several granti were received including cataloging, nonprint 
media, ail formati, into machine readable forni. Specific cards appear 
in the card catalog just as cards for books have for years. As a rasuit, 
the user has available all formats for a subject. Using the catalog the 
learner may access film, filmstrip, kit, realia, computer program, pe- 
riodicals, microformat, books. The criterion is the nature of the ques- 
tion. The next step was slipping the nonprint reference (which had b^n 
in media booking) over into a section of the library. The section now 
includes reserve (short term loan) materials as well as all nonprint other 
than 16mm film, Selected videotapes were retained in a temperature- 
humidity controlled vault. Simultaneously, the former Llbraty Com- 
mittee was reorganized as a Learning Resources Committee. It became 
a group made up of one representative from each academic School 
appointed by the Faculty Senate and the Vice President for Academic 
Affairs. The Committee further included a representative from the As- 
sociated Students, the department heads of the Learning Activities Re- 
source Center (LARC), and is chaired by the Dean of Learning Re- 
sources. A special Faculty Senate representative sits with the group. 
There were two sub-committees designed to assist faculty, staff or 
students who wish to pmduce, the Faculty Rights Committee and the 
Production Development Comjnittee. The former assists with the copy- 
righting of the pro^sed production while the latter assists with the 
design of the proposal, its kind of mediation, the budget and the actual 
ere wing and scheduling of the project. Both conMiiittees are made up 
of profesiionals in the field as well as a good lacing of Faculty Senate 
appointees. ^ 

Where Are We Now 

At this point we are slowing down. Not because we are THERE but 
because the sheer numbei^ of users are wearing us out. They are not 
yet to a point in skill where they can use us easily. We still spend a 
great deal of our time in aggressive reference, aggressive support, and 
encouraging the shy. We have about 12,000 students and 650 faculty. 
We have many days in just the Librai^ when we have 10,000 users. 
We are creating a true leu^ing s^iety and we're rinding only small 
bits of time to move forward. But, the zest, the elan, the Joy, the 
fatigue by Friday! 

Where we are now Is deep in additional planning. We have done the 
first three cuts of system design. We have goals, objectives. We are 
expecting to compiete the task, assignment of cost centers, and arraying 
of specirics by early 1980, Our campus insists on campus- wide plan^ 
ning. Disonance can then be anticipated; mutual growth can be matched 
encouragement or lack of support can be communicated. 
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Figura 5: Laaniing Canter Site 



The Future 



By 1990 we anticipate a drop in anrollment on our campus. We 
anticipate heavier more diverse use of the resources. We expect users 
to report their leming in papers, photographs, tapes, films and models. 
We expect a large part of our learners and users to be the folks who 
live in the mountains, folks who are the product of long periods of 
war, double sessions, and isolation. We anticipate we will become a 
tnie social center for change, for information* for reducing social dis- 
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tance. Hardware as a system, should assist the skillful, the curious, or 
the lemer receive the message of the University. Much of it will not 
^ in fonnal courses. Much of it will be in harmony with the Public 
Broadcast Commission, it will have three parts: culture, information, 
and course work. It will also provide a place for potential communi' 
cators to learn their art, 

Meanwhile, we are defining the nature, function, personnel needed, 
equipment required for some 30 learning centers, locations at the end 
of the microwave. We are participating in the 19-campus System In 
requesting support for interconnecting all the campuses for exchange 
of materials, holding meetinis, computer application development, 
broadening offerings. We are splitting the signal on the coaxial cable 
so that through appropriate outlets we can have telephone, media, ter- 
minals in all spaces-offices, classrooms, meeting rooms. Why not? 
The edge of technology is relatively available. 

What VsBTs Need to Know 

Any support system should be as invisible as possible. If it shows, 
it is probably not very efficient. In our work we find that a minimum 
of "how to use'' is probably enough. Each Winter, during January, we 
have one week set aside for faculty development. During that week we 
have workshops led by fellow faculty and a few outside faculty who 
present workshops on how to, what to, and measuring the effect. TOat 
week is a plethora of workshops. We have an intake through th j Faculty 
Development Program, funded with both positions and money, for de- 
velopment of instructional projects. It is administei^d out of the Grad- 
uate School and Grants Office. Each year interested faculty submJt 
requests for funding. Those that are not directly funded usually lead to 
the department underwriting the project. 

Probably the most startling truth we have discovered is that there is 
a tremendous amount of interest and ability out there. Releasing the 
energy is the task, the goal, the role of the developer. 



Regional Use of 
Teohnology in Education 



HmrQid Aforea, D/reetor, Eduoatlonml 
Division, AppalaQhlan Rmglonal 
CommiBBlQn, Washington, DC 



Technology 

How wa reach our audience, or the tachnology aspect, has its be^ 
ginning in 1974 with the uplink to NASA^s ATS-6 satellite. On June 
30 of last year, service on ATS^6 was discontinued and we began 
programming momings during the week on RCA's Satcom L This will 
Increase to 60 hours par week by fall of 1980. The studio and single 
satellite uplin_k are located at the University of Kentucky. 

The signal, via Satcom I, is received by an earth station. Most of 
these stations are located with cable TV operators, but for those areas 
not b^rviced by cable we have set up our own earth stations. The 
programming is then distributed to the viewer directly via cable or more 
likely to sites via tape delay. 

This single uplink, with the capacity to reach the entire nation as 
well as all sites within the Appalachian Region, represents not only an 
alternative education delivery system that is highly technical but also 
one that is cost-effective. That is, delivering programming to a virtually 
countless number of nitm within the U.S. by means of one studio and 
uplink to the satellite is lass expensive than conventional means of 
delivery. 

Another point to note while shaking of the technology framework 
within which ACSN operates is the virtual simplicity of the equipment 
on the consumer end of our operation. Most American homes do have 
television sets and do use them. So even at most complicated* ACSN 
is simply offering an altemative use of the television with which we 
are all familiar, 

Prograniiiiing 

What wa offer the individual is a broad spectrum of programming 
in the form of courses, workshops or topics of interest to the commu^ 
nity. Before describing these in greater depth it might be useful to detail 
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the process that leads to decision^niaking on programniing. In each 
region where we have sites there is a regional director who is respon- 
sible for the operation and coo^lnation of the activities within thai 
region. In addition to this person and to keep ACSN aware of com- 
munity needs there are advisory boards that have representatives from 
the areas of health, education, human services* business/industry & 
state/local government among their members. These advisoiy boards 
act as program reviewers and in general help keep the two-way lines 
of communication open so that the Central Office is able to be respon- 
sive to the communities in terms of programming and so that the in- 
dividual communities are able to plan systems to meet the needs of 
their people, The system is what we call consumer- or user-driven. 

We offer, therefore, a broad range of programming * as I mentioned 
before, in the form of courses, workshops and informational program- 
ming. Courses can be set up, depending on the site and the cooperation 
of the local community college, college or university, so that the in- 
dividual may gain undergraduate, graduate and continuing education 
credit while viewing programs at home and completing related assign- 
ments. 

Examples of courses we have offered or are presently offering are: 

—Rehabilitative Nursing for the Older Client 

—Teaching the Young Handicapped Child 

— ^Community Health/Planning Administration, developed by the 
University of Cincinnati, which is a two-year, non-residency 
Master's Degree program for professionals in health fields who 
want to acquire an advanced degree while working, 

—Personal Finance 

— Diagnostic and Prescriptive Reading Instruction 
— ^The Growing Years 

-Engineering Economy, a course focused on economic evalua- 
tion & financial analysis of engineering alternatives developed 
by Colorado State University and adopted for use of ACSN in 
cooperation with the Association for Media-Based Continuing 
Education for Engineers, Inc, (AMCEE). 
—Keep It Running — ^ihe basic on how your car runs. 
The workshops are prepared, on the other hand, to address specific 
needs where a complete course may not be available or may not be 
needed to solve the problem. The most up-to-date videotapes and films 
are assembled. Authorities in the particular area of concern are brought 
to a central television studio and toll-free telephone lines are available 
for viewers to call in their questions. Viewers can then, if it has been 
arranged through their community cable companies, participate at home 
or at a school, as arranged locally. 
As an example, last October we presented the Living Heart Work- 
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shopt a discussion of cardiovascular disease, with Dr. Michael De- 
Bakey as the major pwlcipant. 

To illusti'ate another facet of the workshop and the practical use of 
iophisticated satellite technology, in 1978 we broadcast the annual 
meeting of the Council for Exceptional Children from Paris, France, 
along with a live two-way interactive system of **800" lines to connect 
communities in the U.S. with the participants In France. 

In fact we are now in the planning stage of a similar workshop to be 
broadcast from AECT's annual convention in Denver. 
Other examples of workshops that have been offered are: 
—A series on child abuse for the social worker 
—The Language of Caring— for the more personal care of patients 

by hospital personnel 
—Reading Is Fundamental 
~A series on Resource Management for education 
—Allied Health 
—Copyright Law for Educators 
—Building Your Own Successful Business 
The third aspect of programming is that geared toward community 
sen^ice or one- way informational programming. The purpose of this 
series is to provide timely infonnation on topics of interest to the con- 
sumer. Some of the subject areas include energy, inflation, the econ- 
omy, aging, recreation* healihi family, the arts and ttaveh For example* 
in the energy area there was presented a series on Home Winterization. 

Th% Auditnca 

The **who" aspect of ACSN, that is, who are we serving, is an- 
swered fairiy well by a good look at our course/workshop and infor- 
mational progmmming. 

A little more specifically, among home viewers it is, among others, 
the senior citizen or consumer. 

We also aid the academic community in fulfilling their mandate to 
educate the community by supplementing community college, college 
and university continuing education programs. 

And in the area of professional development, we provide teachers, 
bedth and other professionals with in-service training opportunities that 
iff© not only accessible, but convenient. 

CONCLUSION 

ACSN offers a unique package that uses different pieces of an already 
susdng educational network, that is, local and regional school systems 
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and community colleges, colleges and universkies, and combinas this 
with advanced telacommunications technology. 

This, plus our own additions of regional directors and advisory 
boards* creates a system responsive to community needs. An educa- 
tional system that in fact goes far beyond the mode of instructional 
television and that is a community service network, 
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The Educational 
Telaeommunfcations for 
Alaska Project 



William J. Brambim, Pnjact DlraGtor 
Alaska Dopartmmt of Edueatlon 

This paper is an overview of the Educational Telecommunications 
for Alaska (ETA) Project and a discussion of the professional devel- 
opment issues we have faced in the project. 



PROJECT OVERVIEW 

Project ETA is a five-year project funded jointly by the state of 
Alaska and the National Institute of Education. The project was initially 
funded in September, 1977 and the design, development, pilot testini 
and institutionalization of major systems is to be accomplished by 1982* 
Thereafter, a maintenance level of funding is to be provided by the 
state for management, technical assistance, and further development of 
Uie Project ETA systems. Operational costs of proven systems are to 
be assumed by the usere of the systems. Funding for the five-year 
project IS approximately $6.5 million and is split almost equally be- 
tween the state and NIE. M J 

The purpose of the project is to utilize telecommunications and tech- 
nology to address several pressing educational needs in the state Three 
major systems are being developed and tested. These include the fol- 
lowing: 

• an electronic mail system for administrative communications; 

• an information identification and retrieval system; 

• a computer-based, individualized instrurtion program for rural 
high school students. 

Background 

Alaska is an immense, sparsely populated state. The state covers a 
land area about a fifth as large as the contiguous 48 states. Approxi- 
mately 400,000 persons reside in the state and sixty per cent of these 
individuals live in three major cities in the state; Anchorage, Fairbanks 
and Juneau. Alaska encompasses a large land area, but even more 
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signiricant is the amouRt of the earth's surface area covered by the 
state. Alaska includes thousands of islands and the distance between 
the extreme comere of the state roughly equals the distance across the 
continental U.S. 

Alaska includes a great deal of ve^ rugged terrain and a variety of 
climates ranging from maritime to arctic. The state has few roads or 
railroads, and much of the transportation in the state is by airplane or 
boat. Broad telephone, radio, and television coverage is only now be- 
coming feasible using sophisticated communications satellites, Al- 
though the larger population centers in the state have reasonable access 
to most services available through these modes of communications, the 
provision of such services to remote, rural areas is still in its infancy. 

Public school educators in Alaska face many severe problems asso- 
ciated with isolation and communications difficulties. Critical admin- 
istrative communications between the school districts and the Depart- 
ment of Education are difficult. Small staff size and heavy demands on 
teachers for a variety of non-standard work activities m^e it difficult 
to offer a comprehensive curriculum and provide necessary assistance 
and attention to individual students. 

Problems related to instruction are exacerbated in the many smail 
villages in Alaska. These villages are largely composed of native 
Americans who belong to several native groups represented in the state. 
These groups include Inupiat and Yupik Eskimos, Athpascans, Aleuts, 
Tlingits, and Tshimshians, A typical village includes about 100 or so 
individuals and has a schooUage population of 20-25 children, often 
with special educational needs and requirements and a unique cultural 
perspective. The village school has two classrooms^ one for lower and 
one for upper grades. The two school teachers typically are assigned 
to elementary vs, middle and up^r-school grades. Coping with the 
instructional demands of the variety of students represented is difficult. 
Offering a comprehensive and quality cumculum for the students at the 
high school level is especially difficult. Further, the isolation of many 
villages makes access to educational resources a problem. 

PROJECT OBJECTIVES 

Given this context, and based on a survey of educational needs and 
a study of feasible technologies, the ETA project was designed to ac- 
complish the following objectives; 

• To design, develop, and install a model administrative com^ 
munications system interconnecting the Department of Educa- 
tion, intermediate and other educational agencies, and local 
school districts that provides mote efficient management of pub- 
lic education In the state by permitting message transference. 
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timaly input, and enhanced field participation; 

• To design, develop, and install a system for rapid access by 
teaehers, adminisMtors, and other professional aducators to re- 
positories of in and out-of-state resources. 

• To design, develop, and install a technologically based system 
of instiuction for rural high school students which will increase 
both the quantity and quality of the course offerings and result 
in greater equality of access to education for this group of stu- 
dents, 

A fuller description of each of these systems or project components 
follows. 



PROJECT COMPONENTS* 



Administrative Cominuiiication Network 



This network was developed around the concept of an electronic mail 
system. A communications terminal has been installed at over 60 lo- 
cations which includes the following equipment: 

• GNAT System 9 micro-computer 

• Beehive/Micro B-2 CRT temiinal w/keyboard 

• TeleiyiVjModel 43 printer w/lceyboard 

• Vade(:/VA3455 modem 

• Data plKj'ne 

This equipment allows for ofMine composition and editing of mes- 
sages and rapid batch transmission of these messages to the nearest 
communication network access ^int via telephone. These access nodes 
are located in Fairbanks, Anchorage, Ketchikan, and Juneau and in- 
terconnected by high-speed (9600d.b.s,) lines leased from the state's 
long-lines carrier (ALASCOM). The leased network includes a com- 
bination of satellite and terrestrial links. 

All messages are then transmitted over this leased network to a cen- 
tfaJ PDP 1 1/70 minicomputer located in the State Office Building in 
Juneau. 



The design, developmint. and installiUan of these symms was accomplishdd with 
contoctual assistince of a numbgr of apneies. Among thtie are: Northwest Reilonal 
EduQaUonal Uboratoi^; Division of Data ftocessing, Alaska Dapartmem of Adminis. 
fimtion* Division of CommunicaUons, Alaska Department of Transportation and Public 
Facilities; Southeast Regional Resource Center; Southcentral Resource Center- and 
TrinsAlaska Data Syitems. 
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Each agency has one or more '^mailboxes" which a_re secured via 
a system of account numbers and passwords. Mail can be composed 
off-line and sent to one or any number of the other mailboxes using 
rapid, batch transmissions. 

Receipt of messages is automatically recorded by the system and 
usually occurs within a few hours after the message is sent. Compared 
with the severai^day to several-weak delivery time experienced in 
Alaska using the U.S, Postal Service this represents an obvious advan- 
tage for time^critica! messages. Although slower than completing an 
initial phone call, the service often compares well with the time required 
to actually reach a desired party by phone and allows the contacted 
party time to locate necessary information required for a response. 
Further, hard copy of the message is available to both the initiator and 
recipient of a message. The price of a typical message is around $,50 
to $1,00 compared with $.15 for a letter and several dollars for a 
standard intrastate phone call. 

The administrative communications network was pilot tested in 1978, 
installed in the first half of 1979, and is currently canying several 
thousand messages per month. Usage is increasing monthly. An im^ 
portant side benefit to the system is the capacity of the micro-computer 
terrninal to accomplish local data processing for all but the largest 
school districts and store and transmit required data to the department. 
The software required for this added capability is currently under de- 
velopment. The evaluation data we have collected for the system are 
very positive. Although the initial reaction of local administrators was 
one of enthusiasm tempered by awe and skepticism, current responses 
are positive and almost matter-of-fact. The users of the system in many 
instances now regard the system as the routine way to process a variety 
of transactions and depend upon it to conduct business. System relia- 
bility, a problem in the pilot testing and early Installation phases, is 
now quite good. Operator training, a topic addressed in more detail 
later in this paper is not currently a problem. 

Some illustrative uses of the administrative communications network 
follow, A local superintendent uses the system to request clarification 
of a request or regulation from the Department of Education, transmits 
information to the department about the number of students in a given 
federally funded program or information about a new school transpor- 
tation contract. The local district office contacts an intermediate edu- 
cational agency to request the services of an itinerant school psychol- 
ogist and schedules the visitation. The district office contacts other 
districts to request assistance in setting up a new instructional program 
or schedules the visit of an athletic team. The department uses the 
system to check with local districts on precise current enrollments of 
various categories of students, to obtain clarification on new bus routes 
or food services, to obtain clarification on items contained in grant 
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requests, or to schedule and make last minute revisions on travel of 
department ^rsonnel, to provide updates on infonnation regajding 
pending legislation and so forth. 

Resource Identification and Retrieval System 

The purpose of the resource ideniificatic^ ^nd retrieval system is to 
make in and out-of-state educational data bases available to public 
school educators in the state. Through separate funding from the Na- 
tional Institute of Education the department's Program Development 
and Dissemination Unit has, over a period of several years, developed 
the capability to conduct searches of a variety of data bases available 
at the San Mateo Educational Resource Center and to report the results 
of such searches to teachers and administrators throughout the state. 
Plans were also laid to develop in-state data bases such as a talent bank 
of individuals with special areas of expertise, a compilation of excep- 
tional programs or ''promising practices/* a catalog of educational 
resources available within the state, and so forth. 

Through a cooperative effort with the ETA project, plans were de- 
veloped to construct and computerize the in-state data bases and de- 
velop the capability for remotely accessing this data base from the 
intermediate education agencies and ultimately from local school dis- 
tricts. Further, to provide rapid access to these types of information the 
capacity for rapid electronic delivery of at least some of the available 
information obtained through computerized searches was planned. 

As of this date, the in-state data bases have been developed. The 
computerization of this system has been completed and the system 
resides on the department's PDF 1 1/70 computer which is accessible 
by the communication network terminals. Computerized retrieval pro- 
cedures are in place and persons have been trained to access the data 
bases at the department and two of the four intermediate education 
agencies in the state. Training on the system is progressing and, ulti- 
mately, computerized searches will be possible from any school disrtct 
in the state. Searches of national data bases can be requested via the 
communications network but the rapid electronic delivery of items from 
these searches* beyond Identified abstracts, is not feasible at present. 

Enthusiasm for this system is great, and requests for searches are 
running about 600 per month, 

Technoiogically Based System for Rural High School 
Instruction 

The problems of local access to a quality education in rural Alaska 
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are many, as you might imagine from the context of village education. 
However, the state must provide such access. It does not have the 
choice, given a recent legal decision* of a boarding school model, nor 
was this found to be successful in the past. In order to provide the 
breadth and quality of curriculum offerings required for a quality ed= 
ucation in this setting the department is exploring the use of educational 
technology for instruction. It is hoped that through a ^'capital invast- 
ment'^ in equipment, instructional procedures, software, and instruct 
tional products, rather than an infeasible additional ^Mabor invest- 
ment," the depanment can assist rural schools, panicularly the village 
schools, to provide access for the students to quality programs of high 
school instruction. 

The technologically based system of instruction that has been de^ 
signed IS a program of individualized instruction using an Apple II 
microcomputer for student record keeping, drill and practice, and test- 
mg; a student manual; a complete set of audio tapes which explain and 
amplify concepts, guide the students through worksheets, or provide 
dramatic narrations; a set of worksheets and tests; and supplemental 
readings and materials. The courses contain sufficient materials and 
activities for a full year of instruction. The courses can be used in a 
stand-alone mode at the school and access via audio teleconferencing 
to a subject matter expert elsewhere In the state is provided. Alterna- 
tively, since the courses are not modularized, a classroom teacher can 
use the mo<:ules to augment classroom instruction or carry portions of 
the instructional load. 

To date, two such courses have been produced by the project: Alaska 
History and ninth^grade English, Two additional courses, general math^ 
ematics and developmental reading, are due for completion prior to the 
1 980-^8 1 school year. 

The Alaska History and English courses are currently being pilot 
tested in seven rural Alaska schools. Additional schools will be using 
the courses beginning with the second seme.ner of this school year. 
Although the evaluation results are nui in at present, the preliminary 
data indicate a high degree of success in terms of student achievement 
and participant satisfaction. 

ISSUES IN PROFESSIONAL DEVELOPMENT 

The problems we faced In training and staff development in the ETA 
project were far more complicated than could be solved through a task 
analysis and prescriptive training .pproach. The complications were of 
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many types but the greatest of these were associated with the level of 
unfamiliar technology being used and the difficulty of introducing such 
an innovation. 

From the beginning, the thrust of the project and the formal agree- 
mant between the state and the federal government was that all major 
project components were to be fully institutionalized at the completion 
of the project. Thus, training and professional development constituted 
a very important area of concern right from the onset. For the com- 
ponents to be fully functioning and to have a reasonable chance for 
long-tenn continuance, it was essential that the people involved know 
how to use the systems and were willing to use them. Further, a mech-^ 
anism for continued training had to be in place. 

During the design phase of the project we adopted several principles 
that governed our project design and ultimateiy our plans for training 
and professional development. These were the following: 

1 , The probability of success with innovation requiring behavioral 
changes is inversely proportional to Lhe amount of change re- 
quired, A strategy involving relatively small incremental steps 
is optimal , 

2, In implementing a change in behavior of a given magnitude, 
a reward of relatively equal magnitude must be provided or 
innovative behavior will not be sustained after the novelty 
wears off. Further, axfrinsic rewards are more important than 
intfinsic rewards in this instance. 

3, Oiange \n process or techniques in education is mora probable 
in success than in content. In an attempt to change both si- 
multaneously, the overall probability of success is signifieantiy 
dimjnished, 

4, Any technologically based system must be as fail-safe and user 
orianted as possible. Also, the tachnological subsystems should 
not be so interdependent that the failure of one subsystem 
causes the whole system to fail. Technical training require- 
ments for the use of the technology should be held to an ab- 
solute minimum. 

5, The probability of continued use of educational technology is 
directly related to the degree of compatibility and support of 
the environment in which the technology is to be used. In the 
design of systems and training procadures, the environmental 
factors need to be taken into account. 

These five principles emerged as we made decisions about the design 
of project comjwnents, TTie principles wera applied during the com- 
ponent design phase, but it was clear that they needed to be applied 
again during the design of Gaining and professional development sub- 
componants. The principles themselves, and the particular affects they 
had on component design, affected the form of Mning programs for 
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project components in many ways. This is illustrated through a point- 
by-point consideration of the principles which follows, 

1 . The probability of success with innovation requiring behavioral 

changes is inversely proportional to the amount of change being 

required. 

In the design of the administrative communications network, al- 
though more sophisticated local data processing and data reporting ap- 
plications were ultimately envisioned, the initial use of the system was 
as an elecMnic transmission system for message transference. Imple- 
mentation and training for more sophisticated uses a_re to be added after 
the users become proficient and fee! comfortable with the existing sys- 
tem. In the design of the resource identirication and retrieval component 
of the project a staged process was also followed. Training for data 
base searches was for department personnel who conducted such 
seiches at first. Later these persons began to train intermediate edu- 
cation agency staff, and ultimately the intermediate agency staff will 
Min local school administrators and staff. 

In the design of the computer-based instructional component the prin- 
ciple applied in a somewhat different way, A strategy was devised 
wherein familiar core area courses were selected and the majority of 
content presentation was via printed materials. All audio and computer 
materials were backed up by printed materials. The instructional for- 
mats (e,g.. computer drills) were kept as simple as possible. Thus there 
is always a printed instructional backup for the teacher to fall back on. 
The system is being kept simple in form at fii^t, and more sophisticated 
features will be added later. 

2, In implemendng a change in behavior of a given magnitude, 
a reward of relatively equal magnitude must be provided or 
innovative behavior will not be sustained after the novelty 
wears off. 

This proved to be an area of extreme challenge for the project. We 
proceeded in the following way. The initial rewards offered b) ihe 
administrative communications network were assDciated with the place- 
ment of an administrative communications network terniinal in each 
school district oftlce. This immediately provided better communica- 
tions with other education agencies and held considerable promise for 
later local data processing applications. This reward was primarily for 
local district administrators and resulted in increased support from these 
persons. Our hope is that this support will tfanslate into a set of rewards 
for Iwal district personnel who become involved with other technolog- 
ical systems. 

At the local school level, every effort was nuie in the design of the 
instructional system to provide needed products which would benefit 
the teacher and yet allow the teacher to retain some of the more enjoy- ' 
able aspects of instruction. For example, one the first courses de- 
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veloped was Alaska History. No really suitable up-to-date set of Alaska 
History materials had existed prior to this course. Each of the course 
packages contains a wide array of materials. These include published 
and unpublished readings, worksheets, tests, drills, and so forth. An- 
other intrinsic reward involves the availability of university course 
credit for training activities. 

3. Change in process or techniques in education is more probabh". 
in success than change in content. In an attempt to change both 
simultaneously the overall probability of success is diminished. 

Changing the content of what is being facilitated through technology, 
in addition to introducing the system itself, often results in asking 
persons to obtain a new set of priorities or a changed understanding 
and this can often result in resistance to change. For example, in the 
design of the electronic mail system we chose a traditional message 
format similar to the memo or letter format, rather than complicated 
new departmental reporting applications as a first use. Since familiar 
message formats were used, the training focused on the techniques of 
transmission rather than on the form of messages. As another example, 
the newly constructed in-state data bases for the resource identification 
and retrieval system included projects, personneU and agencies familiar 
in and already doing a good job in the state. We felt that these would 
nor be totally foreign to the requesters or be judged as out-of-step with 
the requesters' experiences. What was new in this component was the 
systemizadon of the knowledge contained in data base and the tech- 
niques and speed of access. Finally, in the computer-based instructional 
component the new element was the use of the technology. Teachers 
were not unfamiliar with individualization of instruction through indi- 
vidual education plans (lEPs). The courses chosen were in familiar core 
area subject-matter and were adapted from familiar correspondence 
study packages or textbooks. What were new In this case were the use 
of the technology and the techniques for assisting students with the 
technological mode of instruction. 

4. Any technological system must be as fail-safe and as user ori- 
ented as possible. Subsystem interdependence should be min- 
imized. 

In all of the technological systems care was taken to obtain reliable 
hardware and software, to provide back up units where feasible, and 
to install the best possible maintenance plan for both hardwai^ and 
software. Every effort was made to obviate the necessity for users to 
be expert in data processing (e.g., know computer programming) or be 
hardware experts as a prerequisite for using any system. Thus, all 
systems operate using on-screen prompts in normal English and English 
commands. Maintenance (always a problem in Alaska) is provided 
through contracts with vendors. 
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Examples of some of [he points made above are dual keyboards for 
the printer and the CRT in the administrailve communications neiwork* 
local processing capabiliiy rather than dependence on a large central 
computer for the instructional system, back up floppy disk drives* for 
the instructional terminals, the careful selection of equipment and in- 
stallation ot comprehensive swap-out or on-site maintenance conOTcts, 
and complete sets of prompts and ''help screens'' in the software used 
in the systems. All of the above helped reduce the amount of Gaining 
needed for the systems and helped make the systems more reliable and 
less frustrating to operate. 

5. The probability of continued use of educational technology is 
directly related lo the degree of compaiibiliiy and support of 
the environment in which the technology is to be usad. The 
design of systems and training procedures needs to take this 
into account. 

Through previous examples I have shown how the technological 
systems were designed, as far as fK)Ssible, for use with familiar products 
and situations. However, this was only one aspect of creation of a 
supponive environment for installation and use of the systems. The 
concern tor a supportive environment was the primary reason for the 
installation of the administrative network pnor to the installation of the 
other systems. A great deal of emphasis was also placed on informing 
local administrators as fully as possible of the potentials of the project 
components. We felt that we had to have a high level of administrative 
support for the project prior lo the installation of the remaining com- 
ponents. As this support began to emerge, we then concentrated our 
demonstrations and presentations more at the district staff level in an 
effort to gain peer-level support for the installation of the remaining 
two compt^nents. Our sequence for training followed the same pattern. 
District administrative stafft received training before building-level 
staffs. The other very important factor in this category influencing both 
system design and training was the necessity to avoid having uni^a- 
sonuble expectations of others in the environment for new behaviors 
essential to the implementation of project components. This ultimately 
meant training individuals to use new technology within the existing 
environment, not training individuals as change agents under a model 
where the environment had to change to support new technological 
systems. Where substantial changes of others in the environment were 
needed, and could not be avoided, we included these persons in training 
sessions with our target users. For example, since a method for flexible 
student scheduling was required in computer-based instruction com- 



* ThiH comptinent was found to be mos\ likely to fail during early pilot testing. 
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ponents, we included building principles in the teacher training ses- 
sions. 

In summarizini this section let me say again that the principles I 
diseussed above affected both system design and traininf or profes- 
sional development. These principles were adopted rather informally 
during the monLhs in which the basic design decisions were made for 
the project. However, tecause of our belief in them the particular ETA 
systems emerged and, concomitantly, a pretty clear context for training 
and professional development resulted. 

Given this context, the remaining decisions about training and profes- 
sional development were made. First, the tasks to be accomplished by 
each participant were specified and specific training for each designed. 
To support fraining efforts we have developed complete manuals for 
all procedures for hardware and software use and maintenance, and so 
forth. We have provided both cenn-alized and onsite training. We have 
provided periodic retraining where indicated. We are building the ca- 
pacity in regional and local agencies for continued training on all sys- 
tems. We have also worked with the University of Alaska to establish 
both preservice and inservice programs which will allow for greater 
availability of training and use of the systems in the future. 

Through the project we hope, through technology, to improve the 
quality of education in Alaska for many years to come. 
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INTRODUCTION 

Technelogy has two faces, benign and thregiening. 

We eamioi retreat into a non^technologieal Eden which never existed. 

— C. P. Snow 

Students at poorer ^ehooU and colleges sufter from a stai^ation information 
menu because their schools simply cannot afford to both acquire and maintain 
traditional hard eopy holdings, as well as install and operate newer online 
equipment and services, as well as microfomi media. 

— W. Honon. Jr. 
informiuicm Worid 
(November 1979) 

School boards must mainmin teacher morale and sustain the flow of new 
Ideas at a time when few younf teachers are coming Into the system and 
when chose who do firrf jobs face limited prospects for advancement. 

—Edward B. Fi^ke 
Thi New York Times 
(November II, 1979) 

'Hiase ihree comments sugiest some underlying concepts that should 
be kept m mmd in any consideration of those educational database 
systems that might be tapped for school improvament efforts in the 
1980s. Moreover, in this paper we will argue that the role of a human 
hnking agent is absolutely essential if class^om teachers are to discover 
and utilize the potential of today's technological information systems. 
The Status Quo 

In separate interviews, conducted in late 1979, both Willard Mc- 
Guire. president of the National Education Association, and Albert 
Shanker, president of the American Federation of Teachers, spoke to 
the issue of how well their members' needs are being served by the 
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various Federally .supported dissemination networks J Given their 
views, it would appear that almost any database system is as alien to 
the classroom leacher as a submarine anchored near Muskogee. Okla- 
homa, ^ London Bridge placed in the Mojave Desert, Both are there 
— novv ^ but they appear out of place In our perceptions of *'nor^ 
malcy." 

McGuire. among other points, emphasized that an educator can find 
out that there's a lot of information but that It's '^somewhere else/' 
He asserted that ^'nothing is as alNtime<'onsuming as the classroom 
teachers life _ . time restriciions place a limit on dissemination/' 
which must be made convenient for the teacher. Moreover, ''to get 
something disseminated and used, it must meet teacher priorities/' 

Shanker pointed to the very small impact, to date, of the Federally 
funded dissemination efforts. Fewer than 2,000 of the 50,000 members 
of his local union in New York City have even heard about the networks 
intended to link educators to database systems and useful products and 
processes. 

If we use a similar frame of reference, would not Figures 1 and la 
(reproduced courtesy of the New Jersey Institute of Technology) appear 
alien to virtually every classroom teacher employed in our elementary 
and high schools today? How many teachers could even visualize the 
sophisticated hardware set up to form an online information center 
using telecommunications at the recent White House Conference on 
Library and Information Services? 

Indeed, are not many of us, teachers and other educators, concerned 
when we read about a robot internal mail delivery system that replaces 
a human who formerly pushed a mail cart? Or about machines that can 
type a letter trom the spoken word and reproduce it in vast quantities 
without a human hand? We may scoff, but educators do become fearful 
about technological implications that appear to be likely to add more 
people to unemployment lines. 

According to the organizers of the recent White House Conference, 
there are some 216 million users and potemial users of librajies and 
mformation services in this countiy. And there nov^ exists a full array 
of database systems that could be tapped. The issue we must face i- 
simply how to narrow the apparent gap between schooNbuilding per- 
sonnel and modern information systems. 

Databa.^s, Clearinghouses and Networks 

We cannot reproduce here the full contents of two recent publica- 
tions. They are revisions of a set of 'information Resources for Edu- 



' See the Hduvauonal Diffusion ncwslerter for Novembef 1979 and January 1980. 
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cation'- that were preparad as support materials for the 1978 National 
Dissemination Forum in Washington, DC. 

The first is Databases and Clearinghouses (1979).^ An absmct and 
some sample pages from that I72^page volume appear in Fieuras 2a 
2b, 2c, 2d, 2e and 2f. r ^ , 



/ ^2 Daiabase Sysiems 



The second is Dissemination Networks (1980, in press) which de 
scnbes the various Federally funded efforts now workini to meat th 
needs of practicing educator. These include: 

• National Diffusion Network (NDN) 

• Research and Development Exchan|e (RD^) 



M^Wlll kh^ h\m 
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Figure la 
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139 es^MLlAHTi nS Hi 
ftMMIJ IH 



* FublUM by Rasoune and RafetfaJ Sarvice, 
Educatjofl, State Univmity, Columbus, 



NationaJ 
Ohio, 



Center for Researeh in Vocational 
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m Curriculum Coordination Centers ( Vocational Education) 

• National Inservica Network (Special Education) 
m Canters for Bilingual Education 

• Dasagragation Assistance Centers 

• Regional Offices of Educational Programs 
and many more. 

In addition, a number of annual catalogi are issued, under Fad- 
arai and/or state auspices, to provide Infonnation on axemplary or 
innovative programs, damonsfration projects, and other new re- 
sources intended to assist in school or postsecondary improvement 

ABSTRACT 

Daiabaiii and clearmghoyits uieful m education are discHbed m ihii pubMeaiisn. 
There irg two mijer itctioni m the pubiicaiiQn. Seetion one. Diiibeiii. cgnUini 
ont-pgge summariei Of 54 ditabasis sf intereit \o fduealori. The seleettd dilabaies 
eovtf a variety of iub|tct5 such iS engrgy ind tnvifonminta! edUCition, piyehology. 
funding sources, mngyage, special education art, child abuie and neglect, and research 
©n tarly childhood and adQiescin! divilopfTiinL A pagt ixpiiining "How to Iniefprit 
Databiie Shei!i." is pfovided for your conyenienei. It describes the subhtadingi" 
acronym, nimi of dafabiie, malor afia(i), iubjeets coviftd, siie of ditibast. diti 
established, publications/print jourriils, update frequincy. thtsiurus/search aidi, types 
of sou ret dOGuments, foFfns of retrievable informltion, document cepiii available, 
infofmilion contact and iyiiems/vendors--on the datibase information sheeti, A sample 
esmpuler stireh is included for many si the databaiei One of levtn questions wis 
used to conduct eich cofTiputer search: Five of the most frequently usgd queiiions art 
listed in the introduction^ 

Section two. Clearfnghguies. containi one-page iummariii of 30 elenr mghouses as 
well as a list of the sixteen clegringhousei and network components of thy Education 
Resource Information Center (ERlC) Subject artas covered by the olearinghousti 
ineludt Qonsurner education, women's equity, adult education, teii cslleclion. 
community education, drug abuie. nutrition education and others. A page explaining 
"How to Interpret Clearinghouie Sheeii" is provided for your csnvenitnct. I! diieribis 
the subheadings^-acronym. name of the clearinghouie, mijor functions, sefviees, 
publlcationi/literature. diicffption, date established, sponsor, types of sourci docu- 
ments, forms of retrievable information, pftncipal ellgnts and information eQntaet--on tht 
cleiringhouie information sheets. 

Figure 2a 

endeavors. These include among others; Ed^^Lational Programs 
That Work^ (sixth edition. 1979) md Resources for Change—A 
Guide to Projects 1979-1980^. 

Hhe databases* wlearinghouses, and networks are in place, or 
will shortly be in place. What is even more startling is the tech- 
nologieal rapidity with which they can be searched by profession- 
als skilled in their use. This last calegoiy, however, includes very 
few teachers. For, as Martha Dell Sandei^ of the Kentucky Edu- 
cation Association has pointed out, we must ''take into account 
that teachers have rigid schedules. TTiey have virtually no time to 
interact with other teachers or do team planning. They are literally 
divorced from the decision-making process and all of them need 
substantial clerical heip.''^ 
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DATAtASi 



MAJOR ARiA(§) 



eta 

(Exctpnohii Ci^ild Edueitlan 
GIN 

(Ghsmi^at Indyiiry Notes) 
Cli INPiK 

(CangriSiionil Inforrtiatjon SfrviqQ 
OONFiRiNCi PAPlRi iNDEX 



CRfCQRD or C-RECORD 
(C©ngriSSiBnil Regard) 

CRiS 

(Cufrin! Rtsiarch Information 
Syitem) 

ENBRGYLiNE 

ENVIHOLINE 

IRIC 

(EduCilional RfiQurce§ Infprrnatign 
FEDREG 

(Fidtral Rggigter) 
FOUNDATION DmECTORV 
FQUNOATIQN GRANTS INDEK 
GIS 

(Gfant Intsrrnalion System) 
HA 

(Htltofieal Abstragli) 
ISMEC 

fInforfnatiQn Service in Mechanreal 
Engineering) 

LIBCON 

LLBA 

(Lsnguige and Language Behavior 



Hindigappid/glfffid educition 

Chsmldal Indyitry and bualnsss 
infofmatlon 



U.S. Congrsia publiciMoni . 



Life iQlehces^ physiqsl sclincii, 
enginiiring 



Daily prooiadingi in Cangrtis . . * * , . 

Reiiargh in agrieulture, foriitry and 
related are as 

tnefgy , 

Environmenl 



Education _ , 

Fedfraf rggulatory agency actions, 

Grani-gj^ing foundationi 

Grihtg awarded by foundationi , , , 

Grants available in all arets 

World history, ejceluding U.S. and 
Canada {14SQ to present) 



, as 

, U 
. 36 

38 

42 



-. 46 
. 48 

. ao 

S4 



Abslracti) 

Figure 2b 



Meghanical engineering, produclion 
engineering, ingineering management iS 

Booki cataloged by the Library of CongresiSS 



Language behavior, Mnguiitici, and rilited 
disciphnei fiO 



- Pyblishid for the U. S. Office of Education by Faf West L^^ratory for Educatlenal 
Rgsaanh ind Developmant, San Franeisco, California, 

* Availabie from Superintendent of Documents, U. S. Qovemmem PHntini Office. 
Washington, DC. 

* From in unpybllshed ptper, 1979 
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Intermediate Agencies 

Many types of intermediate service agencies and educational resource 
centers stand ready to serve the personnel of local education agencies 
(school districts). Only three will be discussed here. 

Research and Information Services for Education (R.I.S.E.) located 
in King of Prussia, Pennsylvania, is a statewide information center 
serving the needs of the Pennsylvania education community. R.I.S.E. 
responds to requests from educators by providing information drawn 



SEARCH EXAMPLES 

A series of computer searches wai conducted to shovy the type of printout that can be 
received from the databa-ici. One of seven questions was used to search each database. The 
ifollowing is an example of the search printout from one of the three principal commercial 
vendors. 



ENVIROUNE 



How can schools help promote environmental and energy education? " 
VENDOR: Dialog (Lockheed) -* 



0I3BB75 •78-003769 

PUBLIC SCHOOL ENVIRONMENTAL EOUCATION CURRICULA: A NATIONAL 
PROFILE. 

CHILORESS ROnALO B. 

VEST VIRGINIA COLLEGE 0^ GRAOUATE STUOIES. 
J ENV EOUCATION. SPRING 7p. v9. n3 . P3 <tO) 

TECHNICAL C£»£RAL CURRICULAR CHARACTERISTICS OF A 

SCLECTEO NATIONAL SAUpLE OF PUBLIC ELEMENTARY ANO SECONOARY 
SCHOOL tNVIRONMENT^L EOUCATlOri PrOGR*MS ANO PROJECT CUSRlCULA 
WITH RESPECT TO: GRAOE LEVEL: JUSTIFICATION; OBJECTIVES; 
PERSONNEL INVOLVEO IN CONTENT SELECTION: FACTORS INFLUENCING 
CONTENT selection: CURRICULUM ORGANI ZAT t OH: SOURCES OF CONTENT 
ANO SUBJECT MATTER: SOURCES OF INSTRUCTIONAL MATERIALS: 
INSTRUCTIONAL STRATEGICS: STAFF UT I L I 2AT I ON/'ORGiNl Z AT 1 ON; ANO 
CURRICULUM OEVELOPMEnT CONSTRAINTS ARE OESCRIBEO ANO ANALYZtO. 
CRAOE LEVEL IMVOLVEMEnT IN PUBLIC SCHOOL ENVI ROfWENT AL 
PROGRAMS MAS GREATEST IN UP^CR EIEMENTARY ANO SENIOR HIGH 

SCHOOL. stuoent Interest exerteo the cost influence on the 

SELECTION OF CURRICULUM CONTENT. INAOEOUATE FINANCING AT ALL 

LEVELS ANO LACK Of TIME TO OEVELOP CURRICULA l!ERE THE GREATEST 

CONSTRAINTS ON ENVIRONMENTAL EOUCATION. (3 REFERENCES. 9 
TABLSS) 

• EDUCATION. ENV-SECONOARV : •EOLT.^TIOn. 
: ^SURVEYS : «CnV problems. GENER4L : 

PHILOSOPHICAL IMPlICTn EHV : tCONOMICS. CnV 



DESCRIPTORS: 
CNV-CLEMENTARY 
AESTHETICS. ENV 



REVIEW classification: 04 



Danbase Name 
or Acronym 

Sample Question 
' Used 

Name of Vendor 
Used for Search 



Full Citation: 
Reference Number, 
Title. Author, 
Source Document. 
Abstract, and 
Descriptors or 
Indexing Terms 



0135079 •>il>000237 

ENVIROIIMENTAL EOUCATIOn AT UNIVERSITY LEVEL. 

EMUELIN LARS 

UNIV OF LUnO. SWEOEn. 

AMBIO. 1977. V6. N4 . 0301 (9) 

SURVEY REPORT: OEVELOPMEnT OF ENVIRONMENTAL EOUCATION AT THE 

University level is examineo in four categories: integration 
of environmental concerns into other courses: provision of 
short, uulti-oisciplin&ry courses: training of s.tec i ali sts jn 

PELEVANT OISCIPLlNES: ANO COMPLEMENTING OF OTHER PaOFESSIOnAL 
EOUCATION. SCHOOL SYSTEMS ARE SELECTED MAINLY FROrJI EU^O?E ANO 
NORTH AJERICA. MOST PROGRESS HAS BEEN UAOE IN 
I«ULTI<0ISC1PLINAry overview courses. COKPLEUSKTtRY ANO 
INTEGRATED TRAINING HAVE RECEIVED MUCH Lf^S ATTENTION. 
MECHANISMS THAT FACILITATE OR HINDER CHANGE IN DIFFERENT 
HIGHER EDUCATION SYSTEMS ARE DISCUSSED. (36 REfERENCES. 
TABLES) 

descriptors: •education. env>universitv : •Europe : •north 

AUERICA 

REVIEW classification: 04 
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from national, state, regional, and local resources. In addition, tech- 
nical assistance is provided to local agencies upon request, to aid them 
in adopting exemplary programs. Project R.I.S.E. is primarily federally 
funded and operates under the joint sponsorship of the Montgomery 
County Intermediate Unit and Uie Pennsylvania Department of Edu- 
cation. 



HOW TO INTERPRET DATABASE SHEETS 


ACRONYM! 


UMd btuuM ditibuii often hivi long ind ditoriptlvi tItliL. 


NAMlOPDATAIAIIi 


Pull Nimi 


MAJOR ARfSAd): 


Droid ut^ry af Informftlon Includtd In ihi dttibtit. 


lUBJICTI COVIRID: 


Mora diiilltd lilting of thi typMof Informitlon Includtd in thidittb»M. 


IIZIOFOATA BASE: 


NuMbtf of neordi to dtt* iccMilbli throkgn computir tMrchlng. 


DATE tSTABLISHED: 


Vi«r diub»»f foundtd; miy Inclvjdi mitirlali prior to thil data (uiuillv fiva vMri 
urrrarl. 


FUBLICATIONS/ 
PRINT JOURNALS: 


Printad {or hard copy) publlcatk-t(t) axplalnlnjior lupplamantlno the databaii. 


Update frequency,: 


How oftan ntw Information Is tddad. 


THESAURUS/SEARCH 


Any guidti available to facilitita warch of thi datibasa. 


TYPES OF SOURCE 
DOCUMENTS: 


Kinds of documenti or material! from which Information Included In thi databata 
is found. 


FORMS 
OF RETRIEVABLE 
INFORMATION: 


Vafloui format! In which InJJrmation ts retrieved: title only, title and author, 
descriptors, abstracts, \onq or short citations etc. 


DOCUMENT COPtES 
AVAILABLE: 


Whether the original source documents are available. In what form, and where to 
order. 


REMARKS: 


Any other u'^:ful information. 


INFORMAVrON 
CONTACT: 


Person representing the organisation reSDonStble for building the database: someone 
wh.j can tell you about how to search it. what li in It. how to access it, etc. 


DATE VERIFIED: 


Dale information was checked with database supplier, 


SYSTEMS/VENDORS: 


Commefcial organist bn that makes the database available online. 


CONDITIONS: 


Circumstances under which database can be accessed. 



Figure 2d 
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One service of R.I.S.E is the preparation and dissemination of lit- 
erature searches. Each search consists of a collection of materials pre- 
pared in response to a specific request from an educator. Thus, a lit- 
erature search is a completely responsive service, geared to the needs 
of the user. It contains a bibliography and those articles and abstracts 
cited in the bibliography. 



ACMONYM: 


NiCSEM/NIMISI 


NAMIOPOATAIAII: 


NATIONAL INFORMATION CENTER FOR SPECIAL EDUCATION 
MATERIALS/NATIONAL INSTRUCTIONAL MATERIALS 
INFORMATION SYSTEM i 


MAJOR AHIAdl: 


Child uu miiirlili for ip«clil vduciilon 


IUBJICT8COVIRIO1 


Print ifld non'prlnt mitirlili luch ii booki. gtrldn tnd mingili. kiti. fllmi. vidto 
inti ludlo ciMcttii. fllmitrlpi. gimit. toyi. trinipirtnelai. itc. Intindad for mm 
In ichooli ind Initltutloni for prtichoal chlldrtn to young idulti with handlcip* 
In liirnlngi Including: vliuil. hiirlng, ipitch and linguiga Impalrmmti, mintal 
ratirditlon. bihivlor dliordiri, turning md phyilcil dIubllltUi. 


IIZBOPOATA BAIE: 


37,000+ 






PUBLICATIONS/ 
PniNT JOURNALS: 


Mfttir citflloQ ind Indixii croiWffirinMd by htndlcipplno condition ivillfbli 
In bookform ind microflchi 


UPDATE FREQUENCY: 


Unichtdulad batli 


THESAURUS/SEARCH 
AIDS: 


Nona It thit time 


types of source 
documents: 


Publishers tnd producer! 


FORMS 
OFRcrRIEVABuE 
INFORMATION: 


Computer printout with explanation of type of material, bibliosraphic data, price, 
etc. 


OOCUMENT COPIES 
AVAILABLE: 


Materials can be orr'ned from publishers, producers or state/local learning resource 
centers. 


REMARKS: 


Contact NICSEM or local State Education Agencies fcr {^^ ther information. 


INFORMATION 
CONTACT: 


Information Specialist 
NICSEM 

University of Southern California 
University Park 

Lo$ AngelM, California 90007 

(800) 42i a7l1;California resldentscall (213) 7415899 


OATE VERIFIED: 


Aprils, 1979 


SYSTLMS/VENDOnS: 


BRS: DIALOG (LOCKHEED) 


CONOmONS: 


Online uarching servicet provided through NICSEM 



Figure 2e 
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During the years since its inception in 1966, R.LS.E. has completed 
more than 1,000 literature searches on a wide variety of subjects. A 
catalog containing a subject listing of these searches is available from 
R.LS.E. Whether an educator is concerned about budgeting, team 
teaching, science curriculum, kindergarten, or declining enrollment, 
information will be found on these and a variety of ether topics in the 
collection of R.LS.E. searches. Periodically, these searches are re- 



ACRONYMi 
NAMI 

OFCLIARINQHOUIBi 
MA.,9n FUNCTIONti 


WEECN 

Womm^ CduoitJonil Equity Communloitloni Nitwork 

To provid* Infomiatlon on ilt iipteta of woniin'i iducatloncl tqulty. Including non- 

nn\i\ idMitlofUi mitrltli; opportunity for sirli ind wom«t In voaUonil ind c«f*tf 

•dueatlon, phyrial tduottlon. tducittonil idminlttritlon: guUenct md counHlIng: 

Its. 


■invlCIC: 


Aniwtrt Quniioni by providing Informitlon on pro]Ktt, matirlili tnd 
letlvltlw; of ftn computar HirehlnB Pf dits btm. 


FUlLICATiONI/ 
UTIRATURB: 


BrochufM! **How P90PI1 ai ihi Womtn'i Iduatloml Equity Communleitloni 
Nttwork On Hilp You." 

"Womtn'i Eduutlonil Equity Communlcitlan Natwork 
Publlcttloni." 

*Thi Ptopla It thi Womtrt'i CducatiantI Equity Communlutloni 
^_ Nttwcrit InvlM Yoo to Join Ui" 
Mtwofk ritrn md Nom, in oeeitlonil bgllitin; Ofnenry.' lnfom§tfon 
GuMft'Blblhgnphhtant/AbitrxtJoumstt. 


DESCRIPTION: 


WEECN li (1) an informitlon Mrvlct to eolltet. icfMn, clialfy. itart end provldi 
Informitlon on pro]flCti. actlvitlii, md nwirch nlitid » womvt'i •ducittonii 
equity; (2) 1 communlcitlon tyitim to fiellltiti contict i^sng p«riQni. groupa md 
•Qflnelfs who in working on bihilf of womm'i iducitlonil iqulty; md (3) • quM- 
tton miwiflng Hrvln for Indlvtduili ind group* with Informitlon nitdiconcarnlns 
%^om«n 1 sducitlonil iqulty. 




UvIODfr !«/ / 


SPONSOR: 


U^. Offictof Educitlon 


TYPES OF SOURCE 
OOCUMENTS: 


Oocumentt included in all thi data bmi wKich are searchabl« by computtr; 
journalj; brochure*, pamphlet*, publicjtion* li*l*. etc. from organiHtJon*. 
Other fugitiv* document* not Included in searchable database*. 


FORMS 
OF RETRIEVABLE 
rNFORMATlON: 


Full citation*, iruluding abstract* when available, from the searchable datibases. 


REMARKS: 




PRINCIPAL CLIENTS: 


Teacher*, counselor*, librarian*, ami admini*trators in educational 
inititution* from elementary school through higher education. Community 
organization* an-J government agencie* and project*: researcher*, concerned 
.'ndtvidual*. 


INFORMATION 
CONTACT: 


Matilda Butler. Oirector 

Women'* Educational Equity Communications Network (WEECNI 
Far West Laboratory for Educational Research & Development 
1855 Folsom Street * 
San FrarKtiCo. California 94103 
(415) 565-3032 


OATE VERIFiEO: 


March 28. 197<) 



Figure 2f 
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viewed and brought up-to-dat<r to reflect current literature. Duplicates 
of all searches .are kept at the R.I.S.E. center. 

A wide range of educational resources is available through the 
R.LS.E. center. Among these are the following: 

• Complete file of R.LS.E. literature searches. 

• Educational Resources Information Center (ERIQ., Current In- 
dex to Journals in Education (CIJE), and complete ERIC micro- 
fiche collection. 

« 400 current subscriptions to educational periodicals. 

• Online computer terminal for searching some 50 databases. 

• Book and document collection. 

• Selected curriculum materials. 
m National indexing services. 

• Basic educational reference tools. 

• Materials from validated projects. 

R.I.S.E. serves as the PennsyJvania State Facilitator for the U.S. 
Office of Education's National Diffusion Network. In this capacity 
R.I.S.E. helps local districts become aware of exemplary projects from 
across the state and nation. These projects have been evaluated and 
found successful as models worthy of being copied by other districts 
with similar needs. Sample materials from projects are available on 
loan from R.I.S.E. In addition, interested districts may receive tech- 
nical assistance firom R.I.S.E. in the form of arrangements for site 
visits, conferences, and inservice training. 

R.I.S.E. offers many other services to educators, not just within 
Pennsylvania but anywhere else as well. It is one of several *'full- 
service** agencies that are prepared to provide information at cost to 
any agency anywhere, that requests such services.® 

On the other hand, the Educational Materials Laboratory (EML) is 
the central professional library serving the Montgomery County (Mary- 
land) Public Schools^ The EML loans materials for professional de- 
velopment, provides inservice course materials, handles ready-refer- 
ence and in-depth requests, prepares bibliographies, and fiimishes 
article reprints. Since 1973 it has offered online retrieval for users — 
who include only en^plpyees of the county school system, patrons of 
the county public libr^iy system, studenS of the locd 
lege, and county hJgh school students. No searhe are conducted for 
••outsiders."^ 

A third type of service agency may be fouiiid in the regional educa- 
tional laboratories as part of the Research and Development Exchange 
(RDx) operation or as Regional Ser\'ice Programs; both types are fundeci 



* The author is indebted to Richard Bricldey, director of R.I.3.E., for some of the ideas 
expressed in this papsr. 
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by the National Institute of Education. These projects, which now pro- 
viae regional services to state education agencies in many parts of the 
country, are developing some interesting noncomputerized databases 
to fit the specific needs of the states they serve. The Resource and 
Referral Service of the RDx system issues inexpensive **mini-lists" 
containing focused information on a variety of topics. (See sample on 
the following pages.) It is important to note, however, that given the 
level of funding support available to these regional programs, they 
currently cannot serve all individual clients in their regions but must 
in general concentrate their major service delivery to state and inter- 
mediate agencies, to very large school districts, and to the affiliates of 
key educational associations and organizations. 

Linking Agents 

In the past decade the educational dissemination community has be- 
gun to focus its efforts on the role of linking agents — problem-solvers 
who have been trained to help clients working in schools, resource 
centers, state agencies, and other educational settings assess their 
needs, examine and select among available alternatives, undergo train- 
ing, and adopt or adapt locally one or more new options that were 
originally developed at comparable learning sites elsewhere. 

The National Diffusion Network (NDN) is perhaps the most suc- 
cessful and most firmly established of these experimental systems in- 
tended to close the gap between research-based, validated knowledge 
(and products) and classroom practice.^ (See figures 3a, 3b, and 3c.) 

What is critical about the linker's role— played by both facilitators 
and developers in the NDN, by information specialists employed in 
educational sen ice agencies, by some field representatives of the com- 
mercial educational publishing industry, and by many others— is that 
each linking agent must build continuing trust relationships with build- 
ing level personnel in education. Each must cross organizational boun- 
daries as part of the work assignment. Each is a process helper and 
sometimes a **product pusher." Each is, above all, a potential problem 
solver for intended clients. 

It is the thesis of this paper that, without these linkers, even the 
richest and most up-to-date databases will remain underutilized.® 



^ For details, sec **On]ine Information Retrieval in a Local Education Agency" mSchool 
Media Quarterly (Fall 1977). 

• A dc^^lcd^ijerfcription of NDN may be found in NDN: A Success Story produced for 
the U. STOffice of Education by tne Far West Laboratory. The publication is available 
from LEA Associates* Concord, New Hampshire. 

• For some of the. underlying research on this topic, see Synthesis of Five Recent Studies 
(Revised Version). Far West Laboratory (1978). 
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RRS MINMST 



RESOURCES 

FOR 
TEACHERS' 
CENTERS 



TEACHER CENTERS PROGRAMS 
Division of Educatkmal Systtim 

Ocveiopfnent 
VS. Off tea of Education 
1B32MStit«t.N.W. 
Suite 819 

Wuhmgton, O.C. 20202 
Telephm: (202)653-5840 
Contact: Alien Sehmccder. Chief 



Fvdwal ludenhip and sunpon for tnchcr 
cmxn an pr o widrd dwouf^ that off iof . Olfir^ 
program rifuUtioin. a^kMion form, and 
rtlmd fwndtng informalioo ar« m a iUl M to 
ihom mking f inancni aniftviot. Lool educa- 
tion agvncin ar«t imtmrtiom oHiif^tcr education 
V* afiflibto for f wmSni. Si^tmijon by a policir 
board, tha miiority of idtoH munbarB n 
lw ch i rt ,iir<i|w«a d ol fdwrcanwr propontt. 

Tha Tfactur Ceniari rragnm aho wpporti 
and works doaafy wltfi ttsa aducatton agcnciei. 
Each rati and xerrrtorY Km d ni y mml i Teacher 
Ctntar Coordinaior to providt tedwii cat anti- 
Xmkm arMt diuamirtra irtf orrnatHin to locai taochar 
OMicr prc tf t ctt ar«t odtar inlareucd pvtiai. 
Collaboration ban w en teacher oen«r prajecti 
«vJ other rtaaa and laiteni p m p u — it activv'ir 
anoountad. 

Tha Co mm inio M rt RtfMrt on (A» f cAmcMnm 
Avfefvbnt 197S'7G . . . TtoJcAcr CfenMnt prc- 
parad br Allen SohnMedir wd Sam Yvger. offers 
en excc4lcnt or%rr«m gl |hc teaota oentar corn 
ccpt ar«t rcprtsenn the livmity of orfanuattona 
and aetmtin io»qhwd in the moMmcnt. This 
2a3>pa9e document is ava«l«bla for S3.75 from 
the Supermiendent of Dooananti. US. Gownv 
fnen« Printing Office, ttmhmitom, D.C. TM/TQ. 
order no. CO£l77-1201Z 



RESOURCE & REFERRAL SERVICE 

Figure 3a 



TEACHERS' CENTERS EXCHANGE 
Far West Laboi^itory lui Eduoitional 

Resf ardi aT.d Df vetopment 
1855 Folsom Street 
San Francisco. California 94103 
Telephone: (415)565-3095 
Contxt: Barbara Piper 



rijnded by the National Inittlutc ol Education 
iinc«i ^9^b. (hit PfOirci piomotti the exchange of 
irtlormaiion on le»ch«f t' centers by responding to 
trtquirin, wottighting and circulating rtew idaai and 
resources, artd arranging meetings to (ecilitata com* 
muniCAtion processes. 

The Ttaehtn' Ctnttn Exchinge Dlncforf n977. 
307 pp., S6 S0 Prepaid! and Suppltmtftf (1978. 110 
pp.. S6.00 prepaid) describe in a common format the 
diversity ol programs, resources, and staffing patterns 
which criaracteriie the centers vir*th whom the Exchange 
is in contact. ftMl^r on Ttactitrt' Ctfiltfs. edited by 
Kathleen Oevaney 1 1977. 199 pp.. St 0.00 prepaid), is 
a collectton of 12 estaVs which explore some of the 
inservice expC(ier>ces artd support systemi which 
teachers have developed. 

Duilfftng a Ttaehtn' Ce/iter. also edited by Oewaney. 
is a collection of 16 articles that give firsthand accounts 
from educators who have been involved in starting a 
teachers* center. Published m 1979, this 292-page book 
is distnbuted t>y Teachers College Press. 1334 Amster* 
dam Avenue. New York, ^'ew York 10037. Cost is 
$8.95 plus S.75 POitage; New York residenu add applic 
able tales tax. 

Interested persons may contact the Teachers' 
Centers Exchanfle lor additional resource information. 
An 8-minute slide show on teachers' centers is ava,lable 
on free loan, and selected literature is distributed in 
resporue to ir>dividual requests. 



THE NATIONAL TEACHER CENTER 

RESOURCE CENTER 

Rhode Island Oepartment of Education 

235 Promenade Street 

Providence, Rhode Island 02908 

Telephone: (401) 277-6834 

Contacts: Mafgaretta L. Edwirds. 

Assistant Director 
Edward L. Dimburch. Director 

The Resource Center is designed to serve the infor* 
matron, technical assistance, a-^ project dissemination 
needs ol Sute Teacf>«r Center Coordinator!. Workshops 



A View of the Future 



American Educator in 1979 reported to its readers on '^Videodiscs: 
Revolution in Classroom Technology/* pointing out that *'one com- 
pany's discs do not fu another's players.'* Yet very few U.S. school 
districts now own or use videocassette recorders and tapes. Very few 
have made full use of computer communications and computerized 
databases :md in an age when, according to the Bulletin of the American 
Society for Information Science (October 1979), information occupa- 
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tions account for more than 40 percent of the work force. Schools 
continue to operate in accordance with comfortable and trusted routines 
at the very moment when politics and technology are rapidly altering 
the ways in which information is produced, stored, comr-unicated, 
processed, and used. 

In July 1979, Christopher Dede, president of the education section 
of the World Future Society, published a paper called **Educational 
Technology: The Next Ten Years." In it, he suggested: 



SYRACUSE AREA TEACHER CENTER 
S/racme University 
School of Education 
400 Huntington Hall 
ISOManhsIl Street 
Sirracuie. N«w York 13210 
Telephone: (315)423-3026 
Contscts: Sam Yarger, Director 

Srily Mvrlant. Auistant' Director 

■ 1 J^^J^*^^"^ Ttich«r Ccnisr H fundk.^ by tht 
Oftka of EAwaiion to coordinait iht doc imtnia- 
ttoo K:tiv,tinof OE-lunded ttKhcr cwtert S«vin 
"|9joo«l coofdinaiori mJit In thit fflo.*: by condu«:tir>g 
wmtii y and providing tachnicti auiiiinc* for pvtici' 
P«tmg tMdwf cannr p«t>j«ctL To tncourtgt individual 
tndior c*ntm to undtrtaka documentaiion aeiivtl>«« 
iMiMfl iMr own profacts. Oocumtoting Succtu - ■ A 
GutiMbook tor Tkacfm Ctntm wai poblithtd in 179. 
Wrtmn by Sam YarpH a>id Sally Marttni of SVraciJJa 
vnt^itmtf in coniunctkm «viih tt-s Nrw York Siaia 
cAtcation Oapartmani. thii PtJblicaiion claarly datcribn 
<tocunwfttstion itratafliai iwhich can bt impiamtntad 
*wth mmMnum itaff tima and Mhich can pfoduca maxi. 
ffwminformation fof program improvtmani. Partont 
T^!^^ ^ obiainiftj • copy rt attanding ragional 
•«>"u*»ope ihould rontaci lha abova addmi. 



ASSOCIATION OF TEACHER EDUCATCrtS 
«ATE) 

.1701 Street. N.W.. Sutta 1201 

Washington, D.C. 20006 

THephone: (202)223-1068 

Contact: Robert Stevenson. Executive Director 

ATE tt • national, individual mambarthip organi' 
zaiKM davotod to the improvamtni of laachar aducaiion 
for both Khool'baiad and campui*baM<' mJuca vj. 
Tha Wintar I979'80 luua of A TE'i quartarly journal, 
Actioit in Ttae/wr Editeation (Vol, 2, Ituia 1, $4.00 
vtitntmtmtx. $2.00 matnban) mIH f ocu» axcluiivtly 
on laachar can tan. Editad by Dr, Robari i^chuck, iha 
nua will faatura a variaty of artictei iniardtd to rallaci 
tha nsfa ol tha art in taachar cantar davalopmani. 

PS!? DELTA KAPFA (PDKS 
B^th and Union. Box 789 
BJoonitngton. Indiana 47402 
Teiephona: (812)339*1^56 
Contact: Oorefc L. BurleKn. Editor 
Special Publications 



^POK, 4<« honorary organization for aducaiori. 
^■^J^optand cSttributat ntatariali to Mrva iha naadi 
and intamu of parsona In tha aducaiion community. 
TOK di a wm i nataa a lariat of "latttaackt". v«hich »ra 
■aay-«WMd bookJati wnttan by ipacialiiu on ipacilie 



^yf (No. 117.30PP.J by Hoy Edallail andTamar 
Orvall utat a qutstion artd aninar format to axpiora 
tha rola of laachar cantan. Financing, itaffint. Dowam. 
artca. and Planning ara ditcuoad. 

Othar fallback littat may ba of imartit to axhtins 
laachar canian as a lourca of lopica) rtadir>gi for in- 
•arvica programming, individual faiibacki coil $.75 
(or $.80 for POK mambari). Quantity diicounct ara 
availabla. For a comptata list of P*iWicationi. raquaft 
Iha POK publications catalog. 



NATIONAL COUNCIL OF STATES 
ON INSERVICE EDUCATION (NCSIE) 
Syracuse University 
School of Houcatron 
123 Huntington Hail 
150 Marshall Street 
Syracuw. New York 13210 
Telephone: (315)423-4167 
Contact: James F. Collins. Director 

Fundad through Iha U.S. OffJca of educaiion'i 
Taachtr CorPi Program. NCStE it organizad ro halp 
iiaia aditcaiion a^tnciai axamina. ditcutt. and d»t>ami« 
nata information about intarvica aducaiion goalt. train* 
ir>g mattriali. and ralraining iiratagiat. Tha CourKil 
contitii of SEAi and lianon raprtMntaiivas of profai- 
wonal aftociatiORi and aducation agtnciat. including 
tha Taachar Can»n Program. An annual national wofk- 
»hop ii conduciad srxJ monograph! on lalactad intanrica 
wua* ara PuWiJhad. A nawtlattar. Inmrvict. n availaMa 
fraa upon raquatt. 

Sburca, Mtd Knountt: An AnnotMttd Bibttorrwefiy 
on inttnric9 Education (1979, 3I3 pp., $4.S0) ii a 
compraheniiva guida to iha broad ipacirum ol inaarvica 
programs and aciivii>a«,.inc'udii>9 taachar etniart Pra- 
parad by itafi mambart NCSIE, ihii publication it 
availabia from tha National Oitiaminaiion Oo*«f n iha 
i»ma addrast at tha Cour»cit. Thara it a $.60 charga for 
handlir>g ona copy, and $i.00 if nniltipla coyiai ara 
ordarad. A comptata publicaiiont lift it availaMa. 



Othir reiourcfl on thit tootc ttiay be obtamid 
by contacting RRS at Tha National Cintir for 
Retaa/ch in Vocation*! Education. Telrphona: 
18001 848^815: tn Ohio (6141 486-3655, 



Tha RasDurea A nafarral Sarvica *t part of tha 
Ranarch & Orralopmant Eaeh^nta which it 
tponaorad by tha National inatitulaof 
Education. Wathington.O.C 30208. 




THE NATIONAL COmi 

M5"!9l« WCATIJNAl WMUm 



Figure 3b 
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Realistically, in ten yeare, we in fonnal education will have one-half of the fiscal 
resources that we have today: onc-half of the salaries, the facilities, the books, the 
cquipmeni. the maintenance, transportation, and the administrative resources. One- 
half real dollar loss in ten years assumes an average erosion of seven percent per 
year, that is. losses from inflation/salary hikes, and recession will overbalance any 
gains from tax monies and other sources by about seven percent per year over the 
next ten years. ... 

A second reason for alarm is that we seem to have reached the maximum percentage 
of their income that people are wiUing to spend for education. Over time, the 
piece of pie" tiiat we've been able to claim from people's incomes has crept up 
and up and up — bu: now, clirnts are saying **no mere.'* Taxpayers are clearly 
indicating "whether the educational system works or not. this fraction of my money 
IS the maximum that Tm willing to spend; education will just have to survive on 

I know of no one who has developed a system for improving human teachers 
such that, in ten years, they can be three times as effective at half the cost. For 
what machines can do well, people are not competitive economically. So our \?bor 
intensive position in education has caused us steadily to consume more and more 
of the consumer dollar, just as have all the other labor intensive industries- and we 
have finally reached the limit. 

At the same time we must recognize that the amount of raw infor- 
mation in the world now doubles in less than a decade, that nearly half 
the gross national product is generated by information-related activities, 
and that — more and more — information is being created and stored o?i(y 
in electronic or audiovisual forms — without print equivalents. 

Some Implications for the Classroom Teacher 

A reader of this paper will have taken its content in gulps. Swift 
glances enable each of us to infer the meaning of entire passages. But 
Medieval readers went slowly, word for word, absorbing everything in 
their capacious memories. They could recite lengthy epics, for it was 
a time when people got their ideas orally. 

Today we move much more rapidly. We get our ideas from television 
and radio and cassettes and films and reading. We hear of the devel- 
opment of incredible new systems, like an interactive information sys- 
tem called Domestic Information Display System (DJDS).^° which 
makes working with reams of statistics from dozens of government 
agencies as easy as typing a few questions on a typewriter. How many 
of today's teachers or school administrators now know about this data 
bank or can perceive how it might be useful in the learning process? 

What we have suggested thus far is that the technology has arrived 
(and is becoming less expensive each year — witness the hand-held 
calculator) and that the potential for use is large. Moreover, many 
databases exist — both computerized and noncomputerized — (the 
latter in the form of catalogs, resource centers, and print and audio- 
visual collections). But in most schools only books, filmstrips. audio 
cassette tapes, and films are now being used widely. 
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What Istha NDN? 

Tho Niilonal Diffuilon Network (NDN) Ii an 
•xpanding niilonwId« tyttm thii offin proven 
•ductilond tJiorrMtlvti lo moti thi nttdi of 
BChooI*«gii youngits^ and thoM wtio educiit 

NDN'o gofil li to hilp loctl educators eolva 
prasaing probtama mora awlftly, afflcltnily, and 
tconomlcally through program Improvamsni 
afforta. Tha NDN tInKa local achool diairicu, 
Intarmadlata aarvica agancles, and atata 
dtpa/tmanta of aducailon— wttnin and acrosr^ 
atata boundartaa— ao thai programa davelopod 
in one dlairict and provan affactlvo can ba used 
In other diatrlcte facing elmllar challengoa. 
More than 7^ adoptions have been made 



during NDN'a four yean of opKirailon. 

Two groupa of partlclpanta- State Faellttatora 
(8Fa) and Developer/Demonatratora 
have received funding from the U.S. Office 
of Education (USO^ to aulet achoole that 
are aearching for ways to Improve their , 
programe, SFa, located In all 50 etetea. ara tuned 
to the needs of school diatrlcte In their own 
eUtea. Each SF heipe to IlnK the stata'a achoole 
with suiUble 0/D projects that have succeeded 
In solving the same type of problem. ttDs then 
provide training and help for schools as they 
adopt or adapt one of these new educational 
programs or procesaea. 



Why has USOE Sponsored the NDW? 



Varioua federal programs In recent years have 
enabled teachers and administrators to develop 
Important alternatives that would meet critical 
needs. Time, talent, and support were 
concentrated on Improving school practices in 
widely dispersed locations.. But. at the same 
Ume, educators elsewhere were facing virtually 
Identical problems, unaware that useful 
solutions had already been found. 

To bring together those with soiuiicns and 

The mn Today 

Some 120 ol the JORP approved exemplary 
programs spanning all grade levels and many 
content areas are now being supported as D/Ds 
by USOE, Each program continues at its original 
location, but federal funds enable the project's 
staff to work with educators elsewhere who 
show keen Interest In adopting or adapting the 
validated program Each adopting district 
receives training and coordination help to assure 
that the key program elements will actually work 
In the new M>cation. 



those searching for them, the USOE In 1974 
launched the NDN. By 1978 over 200 programs 
had been approved by the Joint Dissemination 
Review Panel (JDRP). This Panel, established 
by the Education Division of the Department of 
Health, Education, and Welfare, carefully reviews 
both cognitive and affective outcomes before 
approving any program for nationwide 
dissemination. 



SFs carefully match the interests of local 
schools with exemplary programs. They survey 
school needs within their states, review 
programs that seem likely to meet those needs, 
and help arrange Information exchanges, staff 
training, delivery of material resources, and 
implementation asststance-nn close 
coordination with D/Ds. SFs may also provide 
other information services, organizational 
planning for change, and problem-solving help 
to schools. 



NDM Program ASlarnatives 



I A successful high school program for dealing 
with disaffected youth. 

■ A performance-obje-llve Individualized 
curriculum for pre*ktndergarten through third 
grade. 

■ A complete program in the basic skills of 
reading, arithmetic, handwriting, and spelling. 

■ Iraen/ice trairi-fg and materials to help 

Figure 3c 



administrators and teachers meet children's 

needs through use of effective 

classroom-management techniques. 
B Low-cost academic and self-management 

programs for handicapped elementary school 

students, 
n And many nnore. 



*° For more information, write DIDS Secretariat, Department of Commerce, Washington, 
DC. 

Sec Alternative Approaches to Analyzing Educational Dissemination and Linkage 
Roles and Functions by P. D. Hood & C. S. Cates. Far West Laboratory. 1978. 
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Those educators who do find their way to intermediate service agen- 
cies, where access to databases is readily available, simply do not care 
where data comes from when they request it. They need help today, 
and a trained human linker can provide it. They do not want a lengthy 
printout of everything known about, for example, basic skills. What 
they do want is usable, available options that can be touched, sampled, 
installed, and evaluated with their own pupils. They dor/t want esoteric 
research and they don't want junk. They are not academic-based re- 
searchers. They are busy, sometimes burned-out teachers. 

So we must find not more databases, but more responsive human 
linkers*^* who can make shrewd judgments about what's to be found in 
all those databases and then translate that iiiformation into building- 
level options suited to the requester's real needs and interests and ca- 
pabilities. 

Right now in many school buildings, thai potential linking agent is 
employed — the school media specialist, formerly known as the school 
librarian. So there's a linker how employed at the building level all 
across the nation, a member of the same teacher organization as the 
teaching personnel for whom all that data is intended — in short, a 
trusted peer. 

Now we must link that person with all those systems out there — 
the technology, the databases, the dissemination networks. But it will 
be a massive job, for we will need to help change behavior patterns 
and attitudes. Right now, like teachers, school media specialists are 
probably attending only to data congruent with their predispositions. 
And new library-school graduates, who may have first-hand experience 
with technology, cannot be hired due to budgetary restraints. 

What we face is a major awareness effort — to inform thousands of 
school media specialists about what's out there, outside their buildings, 
and to encourage them to experiment with* information retrieval systems 
that can provide real world help to their teaching colleagues. Some 
states'^ are further advanced than others; perhaps we must begin with 
the most sophisticated, even at the obvious risk of reeing the **rich" 
get richer while those with fewer information resources continue to lag 
behind. 

But our goal should be, over time, to assure that virtually every 
classroom teacher becomes able and willing to meet day-to-day edu- 
cational challenges with the information products and services already 
being offered by more than a million information professionals — in- 
formation scientists, communication scientists, computer scientists, li- 
brary scientists, and educational linking agents. 



" See The State of the States. Far West Laboratory. 1979. 
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Judith B. Edwards, Ph.D., Northwest 
Regional Educational Latwratory, 
Portland, Oregon 

IMPROVEMENTS IN THE EDUCATIONAL 
COMPUTING PICTURE 

During, the last ten years a quiet revolution has been going on in 
education as computer technology has provided new tools and resources 
to enhance and enrich the learning process. ^Vhile a 1970 study (Darby, 
Korotldn and Romashko, 1970) showed 34 percent of the nation's 
schools using computers to aid in administration and instruction, five 
years later (Bukoski and Korotkin, 1975) that percentage had nearly 
doubled to 58 percent. This growth rate has continued to be steady and 
stable during the decade of the 70's. 

Within the six states in the region served by Northwest Regional 
Educational Laboratory, 66 percent of the 896 school districts are cur- 
rently using computers in education, and 96 perce:it of the districts 
expect to be using computers by 1982 to aid in administration and 
instruction {Edwards, 1979), 

Now a new revolution is uuder way — :>ne which promises to accel- 
erate the. rate at which schools acquire -computers. The impetus for 
growth is the microcomputer. Beginning with the introduction the 
$595 PET microcomputer in the summer of 1977, schools may now 
choose from an array of more than a dozen inexpensive (under $1,000) 
microcomputers suitable for school use in administration or instruction. 
These small computers are less expensive than are most of the terminals 
used to connect to a large computer for tim^-shared computing, yet the 
microcomputer has most of the capabilities of the large computer. 

It is significant to note that many of the programs developed for 
larger computers will run on microcomputers with little modification, 
and microcomputer programs are upwardly adaptable to larger systems. 
Thus, the burgeoning of microcomputers in the educational marketplace 
not only increases availability of hardware but adds a new dimension 
to the availability and utility of instiuctional and administrative pro- 
grams. 

Although the potential of the computer for improving the quality and 
effectiveness of education has been repeatedly demonstrated, many ed- 
ucational institutions have not yet taken significant advantage of its 
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many applications. Through countless programs of research, develop- 
ment and application, judicious use of the computer has been shown 
to be capable of: 

o Altering the style of teacher-pMpil interaction to give more per- 
sonalized attention to individual learner needs 

• Aiiowing pupil exploration of concepts (e.g., through interac- 
tive simulations of complex social, physical or biological phe- 
nomena) which are unavailable through traditional delivery 
mechanisms 

• Providing efficient and effective remediation in the basic skills, 
a major problem across the country' 

• Providing »nstructional and administrative decision makers with 
the data and tools to support informed and cost effective deci- 
sions 

• Providing a mearjS for individualized, independent learning, as 
the basis for lifelong learning in a society where the rate of 
change is accelerating 

• Assuming routinized tasks such as record keeping and reporting, 
providing drill and practice, testing, performing complex or 
voluminous calculations and providing diagnosis and prescrip- 
tion. 

Obstacles to the Use of Computers in Education 

During the sixties, the Computer Instruction Network, an ESEA Title 
III Project in Oregon, wa.s running a converted bread truck, with an 
IBM computer installed inside, on regularly scheduled visits to rural 
and isolated Oregon communities. The broad objective in the Project 
was to provide an opportunity for teachers and students — particularly 
in non-urban settings — to become computer literate and to get a sample 
of how they could use the computer . to enhance leamnii ng . The Oregon _ 
network also loaned smaller computers to schools for a few weeks at 
a time. During the course of the Project, many major obstacles became 
clear. The major difficulties which had to be grappled with to achieve 
even a part of the Project's goal were: 

1 . The high cost of computing hardware and software 

2. An urgent and continuing need for teacher training, and an 
unwillingness or inability on the part of teacher-training insti- 
tutions to address that need 

3. Lack of adequate instructional and administrative software and 
materials related to computers. 

The work of training and of software development were further ham- 
pered by the overall lack of evaluation data on CAI theories, methods, 
effectiveness, and costs. 
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Project personnel found themselves conducting almost continuous 
teacher-training workshops and classes; developing software, instruc- 
tional pro-ams and materials (with an assist from an NSF grant); and 
treating the three types of computers they used as three separate and 
totally unique tools with no possible sharing of programs or materials 
across computers. Finding little data on effect and effectiveness, the 
Project contracted for ongoing evaluation of their own work — only to 
find a lack of available evaluation techniques appropriate to new ways 
of learning and teaching. 

When funding ifor the Computer Instruction Network ended, the com- 
puters were placed permanently in schools, where they are still used 
daily. Later, a long-term NSF grant provided support for the Oregon 
Council on Computer Education, which tackled the teacher training and 
materials development problem and started a highly visible and suc- 
cessful publication called The Oregon Computing Teacher, Although 
the grant*s term has expired, the publication is continuing with a na- 
tionwide subscription base. A nucleus of trained teachers has success- 
fully instituted instructional use of computers in every part of the state. 
The federal **seed money" has done a great deal to establish educa- 
tional computing in Oregon, which is growing and positively affecting 
pre-college education in every area. 

There is a marked difference, however, between educational com- 
puting today and that of the sixties; it is: the Computer Instruction 
Network's **bread truck" computer cost $30,000, while today a mi- 
crocomputer system with even more capability is small enough to fit 
under the glove compartment in your car and sells for about $3,000. 
The **smair' computers in the 1960's cost $8,000; their equivalent 
today, again not much bigger than a bread box, sells for under $800. 
This explosion of eminently affordable microcomputers in the last three 
years (well over a dozen brands are currently on the market) is having 
a decided effect on current instructional applications of computers and 
.on the futiire^plans schools are now envisioning for their use of com- 
puters. 

Fifteen years ago, then, the three major obstacles to use of the com- 
puter in education were: cost, lack of teacher training, and lack of 
available software. Though to a lesser extent, the same obstacles exist 
today. Because of the recent dramatic decreases in hardware cost, the 
cost problem appears to be substantially on its way to solution. The 
problems of software availability and teacher training, however, are 
still with us. In fact, as the microcomputer becomes a ubiquitous fixture 
in the classroom, these two problems are ever more urgently in need 
of a solution. 
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Solutions 

In the previously-cited 1979 survey (Edwards, 1979), solutions to 
the problems in educational computing were addressed from the per- 
spective of what needs teachers viewed as most important to be filled. 
It was found that tt^achers with ai least some exposure to computers 
had the highest need for information about the following topics: 

• How to use computers in my teaching area (69.2 percent) 
o How to expand computer use in my school (63.5 percent) 

• Where to find help in using computers in instruction (62.2 per- 
cent) 

e Available computer systems, hardware, and software (59.4 per- 
cent). 

In addition, respondents had a high need for assistance and support 
in the following areas: 

e Expanding the school's computer program (58.3 percent) 

• Integrating the computer into an instructional program or dis- 
cipline (57.1 percent) 

• Locating existing instructional applications and materials (56.4 
percent) 

o Developing computer literacy/science courses (55.1 percent). 
It would appear, then, that teachers feel a need for **user support," 
access to quality software, and teacher training. One solution to the 
lack of software and need for user support is currently being imple- 
mented at Northwest Regional Educational Laboratory (NWREL), with 
National Institute of Education support: a clearinghouse is being estab- 
lished for precoUege microcomputer instructional software, with a cor- 
ollary user support and technical assistance function. The need for 
teacher training, however, is not as directly addressed by the clearing- 
house, although planned user support includes introductory workshops 
for educational decision makers (teachers, administrators and policy-^ 
makers). 



Software Clearinghouse 

Ti^e clearinghouse, called MicroSIFT (Microcomputer Software and 
Information For Teachers), is still in the early stages of becoming 
operational. It will review and test available programs and will publish 
those reviews. Topical monographs (e.g.. How to Select a Computer) 
will be developed and broadly disseminated. Topical annotated bibli- 
ographies will also be made available. A regular newsletter will publish 
softv/are reviews and will include news about computer activities in 
schools in the region. Additional user support will be provided by 
telephone and mail. 
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The primary focus of MicroSIFT, however, will be the documenta- 
tion, packaging, and dissemination of a small number of instructional 
programs of very high quality. The clearinghouse will not distribute 
programs which are already commercially available, but instead will 
seek out software developed by organizations such as the Minnesota 
Educational Computing Consortium, individual school districts, re- 
gional consortia, and federal projects. The emphasis will be quality 
rather than quantity. 

It is very apparent, even in the early stage of operation, that such a 
clearinghouse must provide a great deal of user support and program 
maintenance. 



Teacher Training 

Preservice and inservice training of teachers and administrators is an 
urgent need that is only beginning to be directly addressed. As a first 
step in identifying the content of a teacher training program, the Ele- 
mentary and Secondary Schools Subcommittee of the Association for 
Computing Machinery has formally developed curricular and teacher 
training guidelines for the integration of computing into the elementary 
and secondary schools of the country. **The task group saw the com- 
petencies needed by teachers a; the school level as all belonging to one 
of three sets. The first set dealt with basic, universal computing com- 
petencies, those demanded by any school teacher, regardless of level 
or subject. The second set dealt with additional computing competen- 
cies needed only by the computing teacher, the teacher who must teach 
computing as a subject in its own right. The third set dealt with addi- 
tional computing competencies which are needed by teachers other than 
the computing teacher, competencies which may be subject-specific 
(those needed by the art teacher may be different than those needed by 
the math teacher) " " - 

The competencies identified for each of the three groups are ex- 
cerpted from the task group's preliminary report {Taylor^ 1979) as 
follows: 

Computing competencies needed by teachers 

As suggested above, there are three sets of computing competencies which must 
be defined for the integration of computing into the schools. The first includes 
those which all teachers must have, regardless of their level or discipline, even if 
that discipline is the teaching of computing itself. That set is dealt with in the first 
main subdivision below: M.O Computing competencies needed by all teachers.* 
The second set includes those needed only by the teacher of computing as a subject. 
That set will not be discussed in this paper, but in a separate one [1]. It should be 
notei/ however, that that second set presupposes and builds upon the set specified 
in 1 .0 below. The third set includes additional competencies which pertain to using 
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computing to support or enhance subject instruction other than instruction in com- 
puting. (One may apply primarily to the art teacher; another to the reading leachcn 
a third to the physics teacher; and so on.) Any given teacher will require at least 
one of the competencies included in the third set but no one of them will be 
universally appropriate for all teachers. This third set is discussed in the second 
major subdivision below: '3.0 Subject-specific competencies needed by teachers.' 

Cl.O: Un iversal computing competencies needed by all teachers 

There are a set of computing competencies which all school teachers should hence- 
forth have if they are to improve their work by capitalizing on computing as an 
educative force. These universally required competencies relate to either or both 
of two simply-stated but far-reaching goals: (1) to understand computing and (2) 
to use^ computing. They can be slated partially in terms of competencies listed in 
ACM's 'Curriculum '78" and partially in terms of different competencies, deriv- 
able from other sources. Together, those sources reflect the abundance of diverse 
work that has taken place in the past decade, relating computing to education. 
?n terms of these competencies, every teacher should: 

Cl.l be able to write programs and subprograms that work correctly and are 
easily readable by others, and be familiar with how such programs and 
subprograms fit together into systems; 

CI. 2 know what general types of problems are amenable to computer solution 
and the various tools necessary for solving such problems, particularly in 
using computers in education; 

CI .3 know what general types of problems are not cun^ntly amenable to com- 
puter solution and generally why not, particularly in using computers in 
education; 

CI. 4 be able to discuss, at the level of an intelligent layperson the history of 

computing, particularly as it relates to education; 
CI. 5 be able to identify and generally rate several alternate sources of best 

current information on computing as it relates to education; 
CI. 6 be able to discuss moral or human-impact issues of computing as they 

relate to: (a) societal use of computers generally, and (b) educational use 

particularly. 

The Task Group went on to identify additional (subject-specific) 
competencies which are needed by teachers other than the computing 
teacher: 



C3.0: Subject-specific competencies needed bv teachers 

In addition to the set of universal competencies needed by all school teachers, 
there are additional competencies which teachers should have which vary from 
level to level and discipline to discipline. The definitions of these competencies 
spring entirely from the vast and highly diverse body of experience with using 
computing in education which have been built over the last decade. Sources rep- 
resenting some of this work are listed in the bibliography. The competencies can 
be stated generally, irrespective of the teacher's eventual level or subject; the 
Uansmittal through topics, though, will vary considerably, depending on both. 
In terms of these subject-specific competencies, the teacher should: 
C3.i b.^ able to use and evaluate the general capabilities of the computer as a 
tool to use in pursuing various discipline- or level-specific educational 
Ca'ik.s: 

C'3,2 be ,«bk so use and evaluate alternative hardware/software systems ^c- 
s\^ntii to i'*;Jr.vt'on as tutors and/or teacher aids; 
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G3.3 be familiar with alternative hardware/software systems designed to per- 
fonn school administration. 

These competencies should be transmitted within the preparation programs of 
the teachers, varying in detail with the teacher's intended teaching level and sub- 
ject. . . . 

Competencies such as those developed by ACM, indicate an expec- 
tation of a broader capability becoming essential for teachers. In ad- 
dition, computer-extended classroom activities will necessitate a shift 
in teacher orientation: teachers will increasingly be required to act as 
managers of instruction rather than as traditional providers of informa- 
tion. Further, introducing computer-assisted instruction in the class- 
room offers a powerful new opportunity for individualizing instruction. 
Such instruction, however, carries with it a new responsibility for the 
teacher to track progress individually for each pupil. The teacher be- 
comes another **resource for learning," as well as the manager of the 
learning process. 

Trailing Models 

One model for training educators is provided by the National Science 
Foundation, which has sponsored development of a Seminar for Edu- 
cational Decision-Makers. The seminar is being presented by the Min- 
nesota Educational Computing Consortium in six locations during Feb- 
ruary and March. The objectives for this **packaged" seminar are: 

• To provide basic information for practical and potential appli- 
cations of microcomputers in elementary and secondary schools 

• To present new and recent developments in microcomputer 
technology 

• To discuss future implications for edujational institutions, 
professionals, service agencies, and publishers. 

- —Topics to be covered in this seminar include: 

• Microcomputing — ^What is It? 

• Instructional Computing and Microcomputers 

• Introduction to Programming 

• A Comparison of Several Micros 

9 Selecting, Purchasing and Managing Micros in Schools 

• Developing CAI Lessons 

• Administrative Uses of Micros 

• Obtaining Software 

With funding from the National Institute for Education, Northwest 
Regional Educational Laboratory (NWREL) has been involved for sev- 
eral years in developing materials for teacher and administrator training, 
beginning with the REACT series published by Tecnica Education Cor- 
poration. Another publication of NWREL has seen a great deal of use 



114 



i 

124 CAl 



for computer literacy courses for students and teachers. Titled Intro- 
duction to Data Processing, it is published by Fearon Pittman. More 
recently, NWREL, has released two books through TimeShare Cor- 
poration, a Houghton-Mifflin subsidiary. The first, intended for training 
of teachers, is titled Computer Applications in Instruction: A Teacher's 
Guide to Selection and Use. The book serves as a practical text for 
preservice or inservice courses. A second textbook. The Computer in 
Educational Decision-Making , was developed for school administrators 
as a guide to the use of operations research and computer programs in 
management and decision making. 

CONCLUSIONS 



Computer-assisted instruction deserves to have a place among the 
resources and media available to teachers. For some students, CAI will 
provide new motivation and allow them to progress very rapidly. For 
others, interaction with a computer may not be an appropriate way to 
learn. The new potentials in instruction created by CAI are increasing 
the scope of skills and shifting the instructional focus required by teach- 
ers; teacher training in instructional computing becomes a central task 
to be addressed locally and nationally. Models, materials and computer- 
experienced teachers are all currently available to serve as basic re- 
sources to be drawn upon for formal and informal educational com- 
puting training and support. In addition, the considerable need for 
schools to get access to effective instructional software underscores the 
necessity for local and national efforts such as the NIE-funded 
MicroSIFT clearinghouse at NWREL, aimed at evaluating and cata- 
loging existing software for easy access and widely-disseminating ex- 
emplary instructional software. 
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Development and 
Educational Technology: 
The WAMI Program 

M. Roy Schwarz, Dean, University of 
Colorado School of Medicine, 
Denver, Colorado* 

The states of Washington, Alaska, Montana and Idaho, or the WAMI 
states,. represent 22 percent of the land mass in the United States and 
contain approxiaiately 6 million people. Two-thirds of 4he physicians 
and other health professionals in this region live in three areas including 
the Puget Sound region of Washington, the Anchorage area of Alaska 
and the Treasure Valley of Idaho, nie remaining one-third practice in 
the towns and rural communities of a. regioa stretching across five time 
zones. 

The University of Washington in Seattle has the only medical school 
in this region. Because much of the land is mountainous and inacces- 
sible, the population is sparse and widely separated. In the past fifteen 
years, a number of health problems confronted the region. Included 
among these are the large number of candidates who wish admission 
to medical school, the lack of primary care physicians, the geographical 
maldistribution of the physicians, the disproportionate distribution of 
lieaJth care resources, especially those of a tertiary care variety and the 
limited funds available for capital construction. 

THE WAMI PROGRAM 



The WAMI Program has two phases, each designed to achieve dif- 
ferent objectives. In the first or university phase , four universities that 
do not have medical schools provide the first year of the medical school 
cumculum to medical students. This has allowed expansion of the 
entering class from 102 to 175, with 10, 20 and 20 first-year positions 
being reserved for Alaska, Montana and Idaho, respectively In the 



.JH^^^T}^' formerly the Associate Dean for Academic Affairs and Director of 
the WAIMI Program at the University of Washington School of Medicine. 
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1978-79 academic year, 73 of the 175 students received their first year 
of training at Washington State University, the University of Alaska, 
Montana State University and the Universty of Idaho. 

Courses for the university phase are planned conjointly by faculty 
from the five univer^^ities so that a '*single, regionwide course" is 
taught at five locations by « '^region wide" faculty. Medical faculty 
from Seattle travel to the universities to cover those portions of the 
courses where more than local faculty resources are needed. To monitor 
the academic quality of the program and to determine whether students 
are learning in the required way, a continuous and extensive evaluation 
program is conducted. 

At the end of the first year all students go to the University of 
Washington campus in Seattle for the second year of the curriculum 
and for the initial clerkships in the third year of the undergraduate 
medical education process. 

Students then have the opportunity of participating in the second or 
community phase of the WAMI Program. In this phase, students spend 
six weeks in community clinical units (CCU's) working with private 
physicians in rural communities in the four states. Housestaff officers 
in residency programs are also assigned to the CCU's for two to six 
months. These experiences in family medicine, internal medicine, pe- 
diatrics, psychiatry, and obstetrics and gynecology are designed to pro- 
vide a participant with an understanding of how the community is 
structured and functions, what roles a physician must play in such a 
community, and what skills and knowledge are required to deliver high- 
quality health services in such a community. It was hoped that with 
such exposure, larger number of physicians would be attracted to ca- 
reers in primary care in under-served areas. 

At least once every six weeks medical faculty from the medical 
school in Seattle visit each unit. During these visits faculty members 
Teviev^Tth^elirogl^s^flhe^ 

the practicing physicians and provide formal continuing medical edu- 
cation to all health professionals in the area. In this way the educational 
and patient-care resources that exist in Seattle are made available to the 
faculty and patients of the community clinical units as well as to other 
health professionals who practice in the area. 

Communication Challenge: Satellites 

The single greatest challenge in establishing and maintaining the 
WAMI Program has been the maintenance of adequate communication 
between the components of the Program. This is necessitated by the 
need to share faculty and educational facilities, the need to monitor the 
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quality of the educational experience and evaluate student perfor- 
naances, the need for a cohesive administfution to address the many 
problems which emerge from the cooperative effort and finally, the 
need to communicate with various decision makers in different units 
of state government in order to obtain the financial support required by 
the Program. Each of these challenges i'^volves the transfer of infor- 
mation between people who are separated by distances as great as 3,000 
miles. 

In order to meet this challenge the WAMI Program conducted a 
series of experiments involving the use of highly advanced communi- 
cation satellites. Both the ATS-6 satellite and the CTS satellites used 
in these experiments have had the technical capability of simultaneously 
transmitting two-way color television images and voice (full duplex 
audio video). 

Among the exf^eriments conducted were those concerned with the 
admission process, minority recruitment, faculty sharing; where faculty 
at the University of Washington presented courses or course segments 
designed to enrich the curriculum at a WAMI university, consultation 
process; where the clinical expertise of the school of medicine was 
brought to bear on specific clinical problems in the region, and inde- 
pendent learning; where the satellite was used to determine to what 
extent travel could be replaced by this communication modality in the 
continuing medical education process. In all, nearly 350 broadcasts 
were presented over a 5-year period. It was concluded that satellite 
communication has significant applications for health education and 
health care in the future. 



Program Outcomes 

TheJVAMLProgram-was established to accomplish-five-goals: 

1. Increase the number of students admitted to medical school from 
the states of Washington, Alaska, Montana and Idaho. 

Outcome: Since the inception of the Program there has been an 81 
percent increase in the number of students admitted to the University 
of Washington School of Medicine. This increase has been achieved 
without a change in the quality of the performance of students involved 
in the program. 

2. Increase thie number of students being trained for careers in pri- 
mary care, including family medicine and primary care internal medi- 
cine and pediatrics. 

Outcome: Since the inception of the Program, there has been a 100 
percent increase in the number of students choosing to enter primary 
care training programs and who ultimately plan to practice primary 
care. Included among these are students in the disciplines of family 
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practice, internal medicine and pediatrics. 
3. Place fAysicians in areas of need. 

Outcome: As may be seen in the accompanying table, the trainees 
of the WAMI Program appear to choose to practice in areas of need in 
larger proportions than do those from the control group. While this is 
preliminary data, it is strongly suggestive of an educational impact on 
practice location. 

TABLE 1 . Location of Practices 



Population of Non-WAMl WAW 

Town/City Number Percentage Number Percentage 

100.000+ 138 50 27 33.7 

10.000-100.000 74 26.8 21 26.3 

1.000-10.000 38 13.8 28 35 

Other 26 9.4 4 5 

TOTALS 276 100 80 100 



4. Bring the resources of the Medical Center in Seattle to the com- 
munities throughout the four states that have need of them. 

Outcome: This goal has been achieved through faculty visits to the 
WAMI Program sites, through the establishment of a region-wide tel- 
ephone consultation program called MEDCON and through the use of 
communication satellites. 

5. Accomplish the programmatic goals without new capital construc- 
tion. 

Outcome: No new buildings have been constructed in order to ac- 
complish the goals of the WAMI Program. Existing facilities with mi- 
nor modifications have been adequate to meet the Program's needs. 



Professional Development 

The challenges related to professional development in the WAMI 
Program really centered about two major foci. Included among these 
arc the accreditation of the Program by the Liaison Committee on Med- 
ical Education and the challenge of obtaining funding for this under- 
taking from the participating states. 

With regard to accreditation, an extensive program aimed at faculty 
development had to be undertaken. The goal of this effort was to de- 
velop a single, region-wide faculty presenting a single, undergraduate 
medical education curriculum versus five to 22 faculties presenting five 
to 22 different curricula at five to 22 different sites. The program to 
meet this goal was aimed at three different groups as follows: 
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University of Washington School of Medicine Faculty. 

In this case, the challenge was to get the faculty to accept decentralized 
medical education. This was accomplished by having the faculty mem- 
bers at the Umversity of Washington School of Medicine (UWSM) 
participate m the planning of the Program through a WAMI Advisory 
rT^*"°f • *° ^offum was initiated, faculty members of the 
UWSM chaired region-wide faculty committees in the various disci- 
plines which were responsible for t)»e various courses taught As chair- 
men of these committees, they planned and directed cuiricular retreats 
made site visits to the individual sites, taught in the programs at each 
of the individual locations and participated in satellite broadcasts from 
the University of Wasliington School of Medicine to the participating 
umversity. In short, they were involved in all phases of the program 
trom planning, to implementation, to evaluation. They were also re- 
sponsible for seeing that "a single course" was taught throughout the 
region. 

Faculties at Universities Without Medical Schools. 

In this case, the challenge was to convince the universities and their 
faculties that they could present medical education and that it would 
not drain fiscal resources away from the remaining programs of the 
universiues. In part, this goal was met by recruiting faculty members 
with experience m medical education and placing them in these uni- 

^^^'''^ P^'""' °f f^«=""ty who ultimately taught 

m the Pro-am had to be recruited in this fashion. Secondly, the faculty 
members from the cooperating universities were involved in retreats 
relateu to cumcular planning, improvement of teaching skills and the 
development of evaluation techniques. Faculty members from partici- 

-paung umversiUes-also-made-visits-to-the-University-of-Washin-gtoh^ 
School of Medicine where they became familiar with faculty members 
ocated at that institution, the activities of those faculty members and 
the overall educational environment at "home base." Finally joint 
research projects between faculties in different universities were en- 
couraged and have, in fact. deveJoped to a limited extent. 

Community Physicians 

In the case of community physicians, the goal of the program was to 
convince the community physicians that they should participate in this 
Program and that they could present high quality education experiences 
for medical students and residents. In order to achieve this, an extensive 
recruiting effort was made to tind practicing physicians who had wanted 
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to be involved and who had taught while they were in residency train- 
ing. Since many of the physicians who were recruited had graduated 
from the University of Washington School of Medicine, this did not 
prove to be a difficult challenge. In addition, departments held retreats 
for faculty members from **home base"^ at the School of Medicine and 
from the communities involved. In these retreats, the entire educational 
program was reviewed ard common goals and objectives, formats and 
evaluation techniques were developed. Seminars and workshops de- 
signed to improve teaching, define goals and objectives, and improve 
the evaluation of clinical performances, were also presented. Tliese, 
together with mini-sabbaticals on the part of the practicing physicians 
to the UWSM did a great deal to improve the teaching skills and knowl- 
edge of the practicing physicians as well as to allow them to gain an 
appreciation of the educational process at **home base" and where they 
fit in. Finally, visits by faculty from "home base" to community sites 
did a great deal toward cementing relationships with the community 
physicians and coalescing a region-wide faculty. 

The second-aspect of accreditation relates to the quality of the edu- 
cational experience. In order to evaluate and answer questions of this 
nature, 34 traditional measures of academic achievement were utilized. 
Some of these measures were internal and others were of an external 
measure. Included aniong these were common examination in every 
course regardless of where it was given, a comprehensive examination 
at the end. of year one, the requirement that^alLstudents pass Parts I 
and II of the National Board of Medical Examiners, evaluating the 
performance of students in courses taken together during the second 
year of the curriculum, and a 25-year longitudinal study of the fate of 
the graduates. Applying these measures to 1500 students over a period 
of eight years has led to the conclusion that there is no difference in 
learning outcomes between those students who participate in the WAMI 

-^Program and-those- who do-not; ^ 

The second major challenge in professional development related to 
funding. In this case, the challenge was to convince four state university 
systems of higher education, four governors, four legislatures, four 
finance committees and four state medical societies that they should 
join forces in developing a region- wide medical education program. ^ 
The end point of this challenge was to meet the goal of obtaining 
funding from each of the states for the program and have this funding 
cross state boundaries. In order to achieve this goal, it was necessary 
to convince the various groups and individuals that the WAMI Program 
represented a better investment than building their own school, that the 
costs of the Program were reasonable, that some of the monies appro- 
priated would be spent in their own state, that the quality of the edu- 
cational experience was not an issue, and that a Program of this nature 




The WAMI Program 13 J 



was required to provide access for **their sons and daughters" and at 
the same time help meet the health care needs of their state. 

To achieve this, a variety of methods were used. Included among 
these were personal visits on the part of faculty and administrators of 
the Program to the various groups including Regents of the university 
systems, the university presidents, gov-.^iors, legislatures, and state 
medical societies. In reciprocal fashion various members of these 
,grouj)s were invited to visit the School of Medicine in Seattle to gain 
gre^Axsr appreciation for the magnitude of the resource that existed in 
Seattle. Secondly, presentations of a formal nature were made at hear- 
ings before legislative bodies, at service clubs throughout the region, 
and at meetings of various societies. 
Thirdly, a region-wide publication which was distributed to all mem- 
of J^^se various groups was developed. This publication, which 
was calleid the WAMI News, was designed to keep the reader abreast 
of developments in the Program. 

Fourthly, a legislative conference was held each year at the Univer- 
sity of Washington School of Medicine to which limited number of 
legislators from each state were invited. The purpose was to review the 
progress of the program to date, to acquaint the visitors with the re- 
sources at the University of Washington School of Medicine and to 
answer any questions they might have about the legislative appropria- 
tion request for the next session. 

Fifthly, a major effort was made to develop articles in the news 
media involving both television and printed newspapers. It was felt that 
policy makers were influenced to a large extent by what they read in 
their local news media and as a consequence articles relating to the 
students who were admitted to the programs, the honors which they 
received, developments in the program, etc., were transmitted to the 
news media for their use. Finally, a lengthy cost study of the WAMI 
Program was made b y an exte rnal con sultin g agency. This cost study _ 
was designed to defermine what the cost of the program would be for 
e^ch of the participating states. It served as the basis of negotiation for 
the appropriation request and turned out to be a very significant element 
in the development of this program. 



SUMMARY 

The ultimate test of a program of the nature of the WAMI Program - 
relates to funding, accreditation, and the attitudes of faculty and stu- 
dents who participate in it. Since the WAMI Program is fully funded 
by the participating states, since it has received full accreditation for 
seven years and since 90 to 95 percent of the participants of the program 
are favorably disposed toward the program and in fact are choosing to 
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practice in areas of need in the WAMI states, it is concluded that the 
WAMI Program represents one solution to a professional development 
challenge by the use of educational technology. 
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The ''School Without 
Schools": What It Really 
Taught Us 

Susan Hawklns-Sager, Consultant, 
San Francisco, California 

Perhaps the most dramatic, and certainly, the most publicized use of 
educational technology in recent years was Columbus, Ohio's **School 
without Schools" project. Nationwide attention was focused on Colum- 
bus in February, 1977, when natural gas shortages closed down most 
of that city's schools for a month. Facing enormous obstacles, the then 
superintendent r schools, John Ellis, opted for an unorthodox solution: 
continuing schooling without the schools via technology. 

The core of the "School without Schools" plan was an intensive 
schedule of radio and television lessons presented over both the local 
public and commercial stations. Other components included a special 
section in the daily newspaper devoted to the project, extensive field 
trips, access for high school students to local colleges and universities, 
formal class meetings once a week in the few school buildings remain- 
ing open, and as much on-going teacher-student contact as possible 
between those meetings. 

The project might well have gone the route of any number of other 
educational innovations: As the initial burst of publicity fades, so does 
any potential for a lasting impact on the educational process. In the 
case of Columbus, the **School without Schools'' was an ad hoc re- 
sponse to an emergency. The project could be sustained once the crisis 
has passed. 

Nevertheless, what happened that winter in Columbus continues to 
be of interest. The **School without Schools" has become the symbol 
of a growing phenomenon. To illustrate this point, let me cite two very 
diverse examples: 

When record snow storms closed Kentucky's public schools for 
two weeks in the winter of 1978, Kentucky Educational Television 
(KET) and Louisville's WKPCTV, Ch. 15, look up the slack. 

KET's **Snow School" supplemented that network's regular 
instructional programming with 60-second breaks which included 
program activity tips, exercise suggestions, and announcements of 
free learning packets upon request. 

Louisville's WKPC-TV responded by suspending the regular 
broadcast schedule and substituting six hours of live instructional 
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programming daily. While *TS 15" was aimed at students K-12, 
when the statir^n discovered that entire families were tuning in, 
the content was quickly broadened to include such topics as cook- 
ing and consumer awareness. Later, when phone calls revealed 
that many families were experiencing **cabin fever", special seg- 
ments were added on human relations using professionals from the 
community. 

An important consequence of the planning for *TS 15" was the 
development of a thirty-day plan for Jefferson County for emer- 
gency instructional programming. 

In the aftermath af California's Proposition 13 **taxquake'\ 
television has provided a number of instructional services that 
otherwise would have been eliminated because of budget cuts. 
When summer school was cancelled throughout the State in 1978, 
five of California's twelve public television stations responded 
with special instructional programming. KCLS-TV, Ch. 58 in Los 
Angeles, provides a particularly impressive example. With only 
three days lead-time and a budget of $70,000, the station put 
together 120 hours of programming for seniors needing supple- 
mental instruction to graduate. Seniors were able to take the two 
courses — English and U.S. Government — for credit, and then take 
the final exam in one of four locations. 

During the school year as well, television has provided pro- 
gramming in areas where public school budgets had been sharply 
cut; among them, music and arts programs, career education, and 
af: active education. 

Beyond the immediate impact the "School without Schools" 
had as a national model for education in emergencies, the project 
ultimately has even larger implications. It provided a dramatic 
demonstration, in full public view, of a technology-based educa- 
tional system. And, as such, it offers an important source of study 
for the field. 

Evaluation of the **SchooI without Schools" 

The National Science Foundation awarded funds to Western Michi- 
gan University to assess the impact of the **School without Schools" 
locally and to determine its future exportability. The findings contain 
a strong message for the field. 

The research focused specifically on the use of television — to the 
unfortunate exclusion of radio— and used data from the Nielson and 
Arbitron surveys, as well as information from interviews with teachers, 
administrators, parents and student*;. 
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In general, the researchers found that the mediated instruction was 
not as instructionally effective as either the formal class meetings once 
a week or the marked increase in homework assignments during the 
school closings. The data from the Nielson and Arbitron surveys in- 
dicated that not all students were watching television when they could 
have. Moreover, when given an attractive alternative to educational 
programming (e.g., **Happy Days"), a number of students selected the 
alternative. 

It would be easy to attribute the shortcomings of the mediated in- 
struction to the hurriedness of its preparation. The short leadtime was 
certainly not very conducive to a systematic, quality-controlled pro- 
duction process. Nevertheless, the research indicates that the most sig- 
nificant reason why the mediated instruction was not as effective was 
that the student participation was voluntary rather than mandatory. In 
fact, the only solid requirement for students was that they attend formal 
class meetings once a week. 

The fact that the classroom instruction was mandatory, while the 
mediated instruction was not, was hardly coincidence. It was a conces- 
sion to the local teachers' union which felt ihat teachers should not be 
held accountable for student performance during the closings, or for 
more than the one class meeting per week — even though teachers were 
responsible for the development of the mediated instruction. 

Certainly, in anything other than an emergiency, it would have been 
extremely difficult, if not impossible, to sell the idea of the **School 
without Schools. " The local chapter of the Ohio Education Association 
had to be reassured that the use of technology would not undermine 
their position. The union contract was renegotiated to allow a virtual 
suspension of normal hours and working conditions, in exchange for 
a guarantee of no lay-offs during the closings. The school board, often 
split between its liberal and conservative factions, had to be persuaded 
to offer its unanimous support. In addition, the state legislature had to 
be persuaded to suspend the usual 182-day school requirement on which 
state aid and accreditation are based. 

The findings of the Western Michigan study underscore a familiar 
theme: the necessity of sensitivity to the many institutional issues in- 
volved in utilizing educational technology. As Robert Heinich pointed 
out in a commissioned paper for the U.S. Office of Education, **Tech- 
nologi;.ally-based instruction poses a threat to the (power) base of our 
present system and the more comprehensive the technoloey, the greater 
the threat. ^ 

Given the nature of the threat that the **School without Schools" 
presented, it is hardly suiprising that neither the National Education 
Association nor the American Federation of Teachers came out with 
any public 'statement on the * 'School without Schools" at the time, 
despite the fact that it was widely reported in the mass media. They 
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could hardly be expected to endorse a solution that might seem to 
bypass the supremacy of the classroom teacher in instruction. 

Nor is it surprising that less than a year later, when the schools in 
Columbus, as well as elsewhere in Ohio, faced closings because of 
levy failure, no suggestion was made to repeat the **School without 
Schools". In the original situation, the teachers' union was willing to 
agree because they were guaranteed no lay-offs. In the subsequent 
situation, they would not support anything appearing to be a cost-ef- 
fective alternative to traditional instruction, at a time when there was 
no money for teachers' salaries. 

Implications for the Energy Crisis 

In the face of considerable institutional resistance to educational tech- 
iiology, it is especially important to explore the rationale that current 
events and issues may provide for its use. The energy crunch, for 
example, may ultimately provide a persuasive rationale for the use of 
educational technology. 

The city of Columbus was certainly not alone in the problems it 
faced during the winter of '77. Severe fuel shortages and spiraling fuel 
costs forced many communities across the country to close down their 
schools. The American Association of School Administrators estimated 
that at least 40 million pupil days were lost that year as a result of the 
energy crunch alone. A total of more than 22,000 in 13 states were 
affected. 

Based on the success of the **School without Schools", the sugges- 
tion has been made thatiduring periods of high fuel consumption, com- 
munities might well consider closing their schools and relying on public 
broadcasting to provide instruction. 

Public broadcasting stations are far more likely than commercial 
stations to play a long-term role in this area. Commercial stations are 
inhibited by the potential loss of advertising revenues. (WBNS, the 
NBC affiliate in Columbus, estimated that it lost about $100,000 in 
potential revenues during the period of the **School without Schools".) 
While public stations are not without their own share of financial prob- 
lems, they are not constrained in the same way. Furthermore, it is the 
specific mission of public stations to serve their communities' educa- 
tional, cultural, and public service needs. 

To date, at least one study has been conducted which looks at the 
comparative energy costs for operating public broadcasting stations ver- 
sus the energy costs for operating all the school districts in their cov- 
erage areas. ^ 

Specifically, the study looked at Scranton, Pennsylvania, a medium- 
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sized urban area in a state that has been particularly hard hit by energy 
shortages in the past. 

Scranton boasts two large public broadcasting stations: WVIA-TV 
and WVI \-FM. Within the coverage areas of these two stations are 14 
school districts, representing a total of 240,000 public school students. 

According to the study, the energy bill in December, 1976, for both 
WVIA-TV and WVIA-FM totalled approximately $7,800. This re- 
flected the electricity and oil costs for two buildings, the transmitter, 
and ten relay stations. 

In contrast, the energy bill for the 14 school districts for the same 
penod was approximately $600,000. This included the c-^l, oil, natural 
gas, electricity, and steam heating costs for operating U- 195 buildings 
in the 14 districts. ^ 

The study noted that the total for the school districts was low for an 
average winter month due to time off for Christmas vacation. More- 
over, the study only looked at the costs for plant operation. The energy 
costs for school transportation programs would have raised the fin'al 
total substantially. 

The contrast between these two figures is dramatic. The energy costs 
for operating the public broadcasting stations were less than 2% of the 
total energy costs for the schools. 

Based on research such as this, a community might well decide to 
extend the traditional Christmas school closings through the entire 
month of January. Classes would resume in the New Year, however- 
only via radio and television. 

The findings of a study funded by the Colorado Department of Ed- 
ucation in 1974 seem to support this conclusion. The Colorado study 
estimated that by shutting down and draining the heating system during 
December and January, a school enrolling 500 students could save 
almost 25% on heating fuel annually. 

Obviously, with the energy picture changing as rapidly as it has in 
recent years, more current research is needed. The sort of cost com- 
parison discussed here represents a first step. The next step, and an 
infinitely more complex task, is to determine the overall energy costs 
to society. For example, what is the impact— in energy terms— of hav- 
ing students at home who would normally be at school? 

Related to this discussion, tije U.S. Department of Commerce funded 
research several years ago on the energy trade-offs between telecom- 
munications and transportation. This research explored the energy sav- 
ings in business situations where telecommunications systems were 
used to move information to people, rather than transportation systems 
to move people to information. Looking at education in these terms, 
the suggestion was made that it would be interesting to speculate on 
how the concept of school consolidation would have evolved, if we 
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had relied on telecommunications technologies rather than on the out- 
moded technology of school busing. 

Implications for Educational Reform 

Certainly, the "School without Schools" provides an important 
model for educating under crisis conditions. Yet, the "crisis condi- 
tions" are generally conceived of as situations external to education: 
Weather emergencies, fuel shortages, natural disasters, health hazards, 
and such. What n^levance does the "School without Schools" have for 
the internal crises facing American education? The brief discussion that 
follows attempts to explore some possible implications. 

A major concern these days involves the growing fmancial pressure 
on educational institutions to become more cost-effective. While the 
Columbus project was not specifically intended to do so, it nevertheless 
demonstrated the feasibility of a technology-based system. One ques- 
tion that the success of the project raises is how we might attain more 
cost-effective configurations by replacing certain components of the 
present system with technologically-oriented ones. 

Along this line, it will be interesting to observe what impact the tax 
reform movement ultimately has on the use of technology in education. 
Small scale technologies — traditional AV aids — are apt to be prime 
targets for budget cuts. (Unfortunately, anything viewed as an aid to 
instruction is more likely to be categorized as "frill".) Large scale 
technologies, however, offer an alternative for the delivery of instruc- 
tion, not just an aid. In tight-budget times, the potential cost-effective- 
ness of such alternatives cannot be easily overlooked. 

Another frequent area of concern involves school/conununity rela- 
tions. While the "School without Schools" was officially a program 
of the Columbus R^ibfk Schools, it was, in fact, a total commur;ty 
effort. Television and radio made a major contribution in breaking 
down the barriers that tend to exist between schooling and the rest of 
society. Many segments of the community, not usually involved in .the 
educational process, were used as resources in the development of 
programming. Moreover, the programming had an impact far beyond 
its intended audience. The Western Michigan study indicated that other 
age groups also tuned in, and more importantly, stayed tuned. As John 
Ellis observed, "Schools tend to be isolated from the community, but 
this project has gotten to everyone." 

The last, and potentially, the most explosive, of the issues discussed 
here is that of teacher militancy. The "School without Schools" pro- 
vided proof that technology could take over during emergency school 
closings. What, then, if the emergency in question were a teachers' 
strike? The scenario suggested here — television crossing the picket 
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sib e Local school boards, after all. constitute a sizable percentage 

l^r '^JT'l°' P."''"" The possibility of elec- 

totjnic stnkebreaking ,s certainly not one tl.at educational technologists 
woiHd welcome but at the same time, it is not one that they can ignore 
nie real significance of the Columbus project may have been sum 

If the School without Schools") does not point to utooian 
solutions. It should not at the same time be written off i aflukfoJ 
the contrary, much of what happened briefly in Columbus placeT^Tn fu! 
public view some highly persuasive lessons for long-tenS schoS re 



RECOMMENDAHONS 



TTie experiences of the school "School without Schools" taught us 

to closSor aLT'J^lSi '"f"" ""^^'""^ ^'^'^^"^ continue 
to close for any number of reasons. Every school district needs to have 

r forJIo 5-''f "''^ ^plementation. Since most disS 
cannot afford to direct scarce resources to contingency planning and 

S'StSr-"-"^ °" '^'^ '^^^ 

TTie events in Columbus suggest the need for further resea'-ch. Cer- 
'T"*^' dimension of crisis plamiing involves research on 
viable alternatives to classroom instruction during emergencies, on the 

and effects of different crises on schools and schooling. As discussed 

;^o^'' rT"" ""'^^ °" *^ ^^''^-"ff' between tech 

nojogy-based instruction and traditional school-based instiiiction 

inJ^n X"'"'"''"'' P'-°J^'.f"«l'er underscores the need for teacher train- 
m the use of educational technology. Above and beyond that, it 
also emphasizes the need for greater sensitivity to the various barriers 
rS.*; vT°"' ""'^r''^' *^ institutioiialization of techno^g" 
.hT-f ^° ^ ^ mechanism for disseminating information 

about outstanding projects. While the "School without Schools- 
achieved national visibility through the extensive media coverage at the 
time there has been no place that school administrators could go for 
^ nuts and bolts" information. TTiis end might best be served by a 
catalogue of educational technology projects distributed to school dis- 

S?Lr„ 'T'LT' f "This last recommendation 

has been made before. Its repetition here only underscores its urgency 
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Training and 
Development In The 
1980's — In Perspective 



Kevin O'Sullivan, Executive Director, 
American Society for Training and 
Development, Madison, Wisconsin 

••My mterest is in the future, because I am going to spend the rest of my life 
there. 

— Charles F. Keltering 

THE U. S. ECONOMY IN THE mO's 

• Slow rate of growth 

• Inflation 

• Widening gap between rich and poor real income 
9 International monetary crises 

• World market competition 

• Union pressures (over 50% of payroll in benefits) 

• Energy constraints 

THE U. S. WORKER IN THE 1980's 

Older 

(Average 28 in "75; 37.4 in '80; 40 in '90) 



Characterization of Decades ''Core Market Focus** 

1950-1960 Babies and young children 

1960-1970 Teen-agers and young adults 

1970-1980 Young marrieds 

I980-I990 Early middle agers 

1990-2000 Middle agers 



Mobile 

— ^20% of all American families move every year; 13 times in a 

lifetime; average every 5 years 
— Later marriage, fewer children, divorce ratio: 1 in 3 
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— ^Frequent job/occupation change (12% of the workforce changes 
jobs annually) 

— ''Retirement is becoming flexible. A very large proportion of peo- 
ple who lake early retirement will only take it to go to work 
elsewhere. People will have far more control over their careers 
than they have ever had before. ... It is not at all impossible 
within another 10 years, that part-time people who work perma- 
nently part-time will comprise 1/3 to 1/2 of the labor force. The 
very great changes in our labor force are very largely trarning 
opportunities." 

Peter Drucker 

Better educated 

—70% will have H.S. diploma by 1980 
— College degree cost inflation: 

1978 1990 
$24,000 $82,000 
Public 14^000 47.000 

— The Futurist y December 1977 
— Over 150.000 underemployed PhD's by 1990 

—MSU Topics, Summer 1977 

Changing values 

••New employee values are emerging as evidenced by every em- 
ployee attitude study over the last 5-7 years. These people are not 
satisfied with symbols of conventional success. They want something 
more. In the new value system there is only one success, and that 
is to spend life in your own way. In the old success philosophy, 
what counted was symbolized by acquisitions outside the such 
as a new car. a nice home, a job promotion; in the new philosophy, 
what counts is inside the self. As a result, we have 2«en a steady 
decrease in job satisfaction; a general decline in the v?ilue of work 
and an increase in the value of leisure as sources of meaning in life; 
an increased desire to work in environments that enhance one's sense 

^^^^5^^^^"^ ^® same time workers* perception of being treated 
fairly by the company continues to decline. 

••Consequently, if management's response to our productivity' 
slump is to speed up production through increased control, stricter 
work rules." closer supervision; and to further fragmentize the work 
process; it is quite possible that workers' growing discontent will 
seed into a generalized antagonism that will only cause a further 
decline in productivity growth through absenteeism, production 
slowdowns, poor quality work, or in the extreme, strikes and 
sabotage." 

— Jan Margolis, (Training and Development 
Journal, October 1979) 
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forms, and reports. While they may be intended to aL4 fSv^f ' 

such as worker boredom. One estimate is that three-quS ofto 
day s jobs can be learned in less than three weeks ^ 

—American Association for Higher 
Education ("Performance and 



Changiiig perceptual styles 

— Over-entertained 
— Over-stimulated 
— ^Eyeball-quick 
— Visually-oriented 
— Time conscious 
— Restless 
— Critical 



Liberal Education" white paper 
1979) ^ ^ ' 



TARGET OF THE '80's: INCREASED PRODUCTIVITY 

utedTl'X^"f S'' '"'^ ^ have contrib- 

w, K ^ ^° ways of defining it one 

definition. Output is what you produce (car. hair diyer. IT^^). 
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Input is what it takes to produce output. It may include physical 
labor, mental labor, capital investment, machines and tools, educa- 
tion, training. The goal is to MAXIMIZE output in relation to input. 

''The second way of viewing productivity is from the perspective 
of management. Managers naturally tend to view productivity from 
the perspective of their own organization. And they take a more 
qualitative view than do the economists. In a study of the assump- 
tions about productivity held by managers, Yankelovich found that 
while 90% of those surveyed agreed with the economists' output 
over input equation, 88% also felt productivity could be measured 
by the overall efficiency and effectiveness of their operation; 70% 
felt productivity includes such factors as rate of absenteeism and 
turnover; 73% felt it includes such intangibles as disruptions, 
''shrinkage," sabotage; 55% felt it included intangibles such as em- 
ployee loyalty, morale and job satisfaction; 64% felt it includes mea- 
sures of customer or client satisfaction. 

"While we still have the highest productivity level of any nation 
in the world (including Japan and Germany, our closest competitors), 
our growth rate of productivity has slowed. The official forecast of 
the President's Council of Economic Advisers projects a productivity 
growth rate of only 1.5% per year over the next 5 years, compared 
to 3.2% before 1967.'' 

— Jan Margolis (Training and De- 
velopment Journal, October 
1979) 

Many factors contribute to productivity decline, including world 
economics (devaluation of the dollar since leaving the gold standard 
in 1971); inflation; reduced capital investment; decreased levels of 
R&D; government interference; etc. 

But worker competence and fulfillment in the workplace also have 
major influence on our productivity profile — and it is in this arena 
that training and development specialists can and do make a sub- 
stantial contribution. 

It is essential to remember, however, that rifle-shot training strat- 
egies are far less effective than a comprehensive effort which takes 
into account the dynamic interdependence of the multiple elements 
which comprise every organization: 

How successful we are in impacting on the total organizational 
mix will in large part determine how effective our interventions and 
contributions will be. . . . 

TRENDS FOR THE '80's 

• Management's growing support for T&D/HRD=ROI (The 
"APC formula: Accountability/Productivity/Cost-Effective- 

ness) 
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e Increased synergy of researchers/technologists/practitioners 

• Evolution of HRD as a craft and science — and lifelong career 

• Education's growing involvement in lifelong learning 
Government's growing involvement in lifelong learning 

• Technological advances [computers, microcircuitry, miniature 
television systems with flat screens, improved software, job 
aids (algorithms, models, simulation, games, etc)]. 

• Holistic mind/body research and application (biofeedback, au- 
togenics, suggestology, creative problem-solving, learning en- 
hancement through chemical science, left/right brain phenom- 
ena, neurolinguistic programming, understanding of life and 
career ''passages"). 



QUOTES TO PONDER 



"Perhaps there is no such thing as a **new idea" . . . just wisdom r«iiscover«i 
— and synthesized in a new way." 

Kevin Q'Sullivan 

**We die made wise not by the recollections of our past, but by the responsibility 
we lake for our future." 

George Bernard Shaw 

**Sometimes I wonder if you know how to get the most out of your knowledge, 
your dedication, and your hard work — whether you really know how to make 
yourselves fully effective. Tm going to shock you and fay that most of you, whom 
I've seen, don't — for the simple reason that you do not see your^;eIf as a member 
of the managenrient team ... you see yourself as a training professional, and that 
you are; but it isn't enough. And you teach other poeple, very successfully, to go 
beyond the professional definition of their work — and you are very good at it. 
Hut you don't really project that same kind of knowledge on yourself. Because if 
you did, you'd realize that so much of your training an/^ your development is not 
really becoming effective because your organization does not really help to make 
it effective." 

Peter Drucker 

**We must demonstrate to management not how humanistic we are . . . but how 
relevant we are." 

Dugan Laird 

**What does your daddy do for a iiving?" 
**My daddy develops human race horses." 

(child's name withheld at parental request) 

**You face as challenging and interesting and exciting a time in your work as 
any we have had ... a great and challenging period in which a lot of new important 
and difficult things are going to come your way . . . partly because of the long 
and dangerous decline in productivity in all developed countries. While training 
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is only one of the answers, it is by far the key answer. 

**You arc going to keep on complaining that lop management doesn't pay you 
enough attention. Keep on complaining. If you ever stopped complaining, I'd 
become very nervous. But there's no danger of that, fortunately. Vou keep on. 

**You will, 1 think quite rightly, keep on complaining not only that we don't 
pay enough attention to you, but that we don't know how to make the best use of 
you. There I'm much less sympathetic. That's largely yo?r fault. You haven't 
really told us. And you will keep on complaining that the job is so much bigger 
than the forces you're allowed to have, the time you're allowed to have, the money. 
And you are right. But that's largely because the job keeps on growing. Because 
what is growing is the demand and not the supply. One has to increase the yield. 

**You represent a tremendous resource, and one we have built up only in the 
last 20-25 years, really. Believe me, the years ahead arc the yeart in which we 
really need the yield from this resource. In which we really need you to become 
fully effective, fully productive — as professionals, as consciences, and as leaders 
of the management team." 



**Our society is showing signs of *going down the tubes.* Productivity, creativ- 
ity, education, job satisfaction, and health care all show declines or serious prob- 
lems. Our nation faces critical issues in human factors. A major share of the 
responsibility for solving these problems is in the hands of HRD practitioners — 
even though many in our field don't realize it. It's going to take great discipline 
to cope with these challenges, and we must concentrate on the theoretical basis of 
our work to better understand what we do." 



And, in gaining that understanding, we will also be facing the in- 
creasing pressure accompanying the intrinsic responsibility which will 
be ours as a legacy of our evolving influence. 

We have resources to draw upon . . . mentors available and willing 
to help us grow . . . and the community of ASTD as a forum for 
keeping perspective and finding new energy and joy in the work we 
do. As Emerson observed, '*Nothing great was ever achieved without 
enthusiasm." And we are blessed in our field with some of the most 
creative, gifted, and enthusiastic minds in America. And together, in 
the 1980's, we will be a force to be reckoned with! ,,,^- 

As we move into a brand new decade, making resdlutions is one 
way to discipline ourselves for new directions and future problem-solv- 
ing. A philosopher once suggested that * Today's hindsight isn't worth 
much — unless it is used as foresight for tomorrow." 



^^Productivity, Performance, and Professionalism," Jan Margolis, ASTD 

„ , Training Mnd,Deyelopment Journal , October A919. „ 

^Performance Requirements and Liberal Education," American Association 

for Higher Education Report, 1979 
*The Trainer as a Manager — How Effective Are You?" , Peter Drucker, 1978 
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Bob Blake and Jane Mouton 
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Development and Research, National 
Science Foundation Washington, D.C. 



INTRODUCTION 

My comments are partly derived from an NSF document prepared 
in the Science Education Development and Research Division. Its title 
is, * Technology in Science Education: The Next Ten Years/* First 
let's consider the way the cost and power of microcomputeis will unfold 
during the coming decade. The hardware of microcomputerf; Will prob- 
ably develop in the following way during the next few years: 

• The cost will probably stay the same. A price of six hundred 

dollars per microcomputer will not be reduced much, 
o However, we will have continually increasing computing power 
in inexpensive microcomputers of around one thousand dollars. 
Dr. Licklider of MIT estimates that there will continue to be a 
doubling of computer power every two years. This means Chat 
within ten years the computers you will be working with will 
be approximately thirty times more powerful than the ones that 
are around today. This will make a significant difference-in the- 
kinds of things that you and your students can do with these 
devices. This power will place a premium on asking questions 
such as the following: How do we envision these devices? What 
kind of languages should we use to program them and interact 
with them? Are there wayji that we need to change our educa- 
tional system in order to capitalize on the capabilities of the 
microcomputer? 

In arriving at answers to these questions, we should be somewhat 
cautious. We seem, in the field of educational technology, always to 
be trapped by our images of the past. As a result the first instructional 
programs used the computer as an elaborate page turner. To escape this 
tendency to trivialize a potent new technology, we need to apply imag- 
ination, skill and talent to find interesting new uses of this most flexible 
of technologies. 
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My experience leads me to conclude that imagination and skill, while 
necessary, may not.be sufficient. In order to realize the potential of the 
information technologies we need to think about two related factors: 1. 
social inventions, 2. organizational structure. By social inventions I 
mean a variety of possible things. Let me try to clarify what I mean by 
some examples. An example of a social invention is the development 
of the land grant college. This social invention unlocked tremendous 
forces of creativity in our country. Another social invention is consumer 
credit. Still another was the GI Bill. Is there a similar change in how 
we conduct our educational affairs that could unleash the power of the 
computer in education? 

Organizational Structure 

The other area that needs attention is that of organizational structure. 
It seems reasonable to me that, to be effective, organizational structure 
(how we make working units for people; how units report to each other; 
how we allocate resources among units) should reflect the dominant 
technology that is being used by the organization. I would claim that 
our schools are a good example. The organizational structure of 
.schools, as reflected by disciplinary departments, teachers in class- 
rooms and the way we allocate resources, helps people to be effective 
with the technology of the blackboard, the classroom, and text books. 
And I think the organizational structure of schools does amazingly well 
in helping teachers to be productive with that technology (classroom, 
blackboard, textbooks). A characteristic of that traditional technology 
is that, in contrast to the production of a computer based course, very 
little front end investment is required before you have something to 
present to the student. If we are going to use some of the newer tech-, 
nologies, I would argue that we need to rethink the organizational 
structure of our educational institutions. We will probably have to de- 
vise some new organizational arrangements in our schools for people 
to be effective if the computer is to be the dominant technology,^ 

An opportunity to obtain the resources for the development of edu- 
cational materials for the new information technologies comes from 
needs that cannot be met in any other way. This pattern is typical of 
a new technology, whether it is busses, trucking or aircraft in compe- 
tition with the railroads or motels in competition with hotels, — and 
there are many more examples in the history of technology. Typically 
one does not make progress in the application of a new technology by 
direct competition with the massive,*in-place estiablishment based ujpbri " 
the existing technology. Rather, what usually happens is that the new 
technology is applied to some need that is not met by the old technol- 
ogy. This unmet need is the entry point that permits the new technology 




Microcomputers 151 



to gain a foothold and grow. Repeating one of the examples mentioned 
above the motel was not developed by the hotel industry; but recenUy 
when I lajked up 'hotels' in the yellow pages, it said, "See 'motels''" 
Examples of unmet needs that may provide the rationale for investment 
in courseware and instructional software for microcomputers are the 
following: Instruction for the handicapped that are being taught in reg- 
ular classes; on-the-job instruction for workers involved with complex 
and changing conditions such as auto-repair; instruction for isolated 
people; instruction for members of the armed-forces who must be kept 
technically and scientifically up-to-date. 

Because of the recent history of tlie cost of technological innovation 
people have become skeptical of claims of cost savings. However' 
increasingly the new information technologies will compete direcUy 
with pnnting on a straight economic basis. When you can put the 
equivalent of the Encyclopedia Britannica on a digitally encoded video 
disc. It will offer very serious competition to print. As someone said 
the electrons don't get tired. Although we will always want hard copy 
at times, the business of shipping paper around and putting ink on paper 
will become an increasingly expensive problem. 



Vision 



I would now like to introduce the idea that our vision of the world 
in general and computers in particular affects how we think about the 
new technologies and how we use them. Joe Novak used an example 
that exemplifies this. He said, "You don't set out to sail around the 
world if you think the world is flat." The moral is that the way you 
think about the world affects how you classify and interpret every event 
..that occurs in your life. It affects your goals even when you -sre unaware 
of the influence. Let me come back to this point by a slighUy round 
about route. I would argue that, at present, the computer is not a 
replacement for human conversation in thf^ orocess of instruction. How- 
ever, if we envision the computer fis a soua-e of simulations, if we use 
the computer as a display devic ...it serves as a stimulus for enhanced 
human discussions (rather thar; as a replacement for human conversa- 
tion), I think we may be on to something. But notice how hard it has 
been to escape the image of the computer terminal as something worked 
on by a single person interacting only with the computer. I and several 
other people who have worked in the field of individualized instruction 
have come to the conclusion that working alone lacks something There 
-seems-to be a benefit in the rituM Md diaJ6"gue"6f^~t^^^^^^^ 
having students talking to each other. As a result several investigators 
are now designing computer based education to encourage pairs of 
students to work on a computer simulation problem. What is reported 
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and what I have observed is that the students engage in a fairly intense 
conversations, arguing about what to do next, what is the correct way 
to think about the problem that is before them. 



In conclusion, then, I would propose that to realize itiQ full potential 
of the computer we will need a richer vision of human development 
and human learning. I would also propose that we need to more fully 
grasp the nature and power of the computer as an extension of human 
intelligence. Only then will we be able to design learning environments 
that orchestrate the fantastic range of possibilities that the new tech- 
nologies have opened up for us. We will need imagination and talent 
as well as a sense of the indispensable role that hii^man interaction 
should play. 



I. Lipson, Joseph; ** Instructional Systems: Administrative Issues"; in Pro- 
ceedings of the 1977 EDUCOM Fall Conference— Closing the Gap Between 
Technology and Application, James C. Emery, Series Ed.; EDUCOM, 
Princeton, N.J., 1977. 
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The Rote of Technology 
in Education 



Marion Hayes Hull, Director of 
Telecommunications Programs, The 
Booker 7. Washington Foundation 
Washington, DC 

Educational systems throughout the country are beginning to rec- 
ognize the educational, economic, political and social significance of 
new telecommunications technology. Projects or American campuses 
are proving new telecommunications technologies creatively designed 
and deployed, can be used to provide a wide variety of new services. 
Such technologies as computers, telephone, cable television, and com- 
munications satellites are helping to improve pupil instruction; increase 
opportunities for minorities; increase enrollment in off-campus classes; 
increase community participation in campus events; improve facility 
utilization; and permit sharing of curriculums between institutions sep- 
arated by great distance. 

With the introduction of communications satellite systems a decade 
ago, a technological infrastructure was established for electronically 
delivering educational services on a national scale. Computer based 
services from health information and electronic correspondence courses, 
to training for the handicapped are now possible Ihrough the intercon- 
nection of such technologies and media systems as computers, tele- 
phone, broadcast radio and television, cable television, video discs, 
fibre optic, microwave systems and satellites. 

While the technology revolution was predicted for 1984, it is here 
today . A variety of revolutionary telecommunications systems and serv- 
ices are now in place and being marketed to educational institutions 
and systems throughout the country. However, the acceptance of many 
of these systems is minimal, and many are still experimental. 

Since 1974 the Booker T. Washington Foundation has been one of 
the leading minority institutions involved in research demonstrations 
and developmental projects aimed at testing the application of new 
technology to educational institutions, particularly black colleges and 
other minority institutions. The purpose of the BTW programs is to 
devise an economically viable plan which will mobilize and coordinate 
telecommunications technology in a manner which will support the 
long term viability of minority educational institutions. Until recently, 
minbnty instifitio Benefited from the hew^^^ 
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thus, have been unable to maintain the quality and level of services 
required to function competitively with the larger, predominantly white 
mstitutions. Consequently, minority institutions have continued to lose 
students to other institutions. Through the activities of BTW, indica- 
tions are that the telecommunications industry may offer a way out of 
this dilemma. 

For example, one project, conducted two years ago, demonstrated 
that communications satellites can greatly impact on minority institu- 
tions located in rural areas. The project linked a large urban medical 
college with a black college in Tuskegee, Alabama. 

In 1978 the Communications Technology Satellite (CTS) was utilized 
to link in a two-way communications mode George Washington Uni- 
versity Medical School (Washington, D.C.) and Tuskegee Institute 
(Alabama). The demonstration was sponsored by the Lister Hill Na- 
tional Center for Biomedical Communications of the National Library 
of Medicine, and provided a month-long series of health seminars for 
juniors and seniors enrolled in the Division of Allied Health at Tuivkegee 
Institute. The seminars were developed and conducted by health experts 
from the Washington, D.C. area. Subjects covered included physical 
therapy, rehabilitation training, occupational therapy, anatomy, ger- 
ontology and rural health. Among the participants were faculty mem- 
bers from George Washington University Medical School, Howard 
University Medical School, National Institute of Health and members 
of professional health associations. 

All of the telecasts originated simultaneously from the television 
studios at the Veterans Administration Hospital at Tuskegee Institute 
and the National Library of Medicine in Bethesda, Maryland. 

Included in the demonstration were two teleconferences between 
physicians at the John A. Andrews Hospital (located on the Tuskegee 
Institute campus) and health professionals from two rural Alabama 
health clinics with physicians from Howard University Sickle Cell Dis- 
ease Center, physicians from the Veterans Administration Hospital in 
Washington, D.C, and administrators from the Public Health Services 
in Rockville, Maryland. 

As a result of the demonstration it was concluded that communica- 
tions satellites can provide a new and beneficial mechanism for sharing 
and developing health curriculums between educational institutions 
vastly different and located at great distances. More specifically, the 
dc.nionstration proved: 

1) Communications satellites can bridge the gap between educational 
.. training in rural areas and urban areas; - 

2) Communications satellites provide opportunities for national ex- 
perts to provide information to larger numbers of people; av.d 

3) Communications satellites allow institutions to share curriculum 
resources. 
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A major focus of the project centered around evaluating the use of 
satellite technology in curriculum development. Therefore, the Lister 
Hill National Center contracted the Mitre Corporation to conduct a 
comprehensive evaluation of the project. The following are some of 
the findings of the evaluation effort: 

1) After the first two seminars the distractions caused by the use of 
television cameras were eliminated and the satellite did not in- 
terfere with learning; 

2) The faculty participants said they felt the satellite seminars were 
as effective as some of the seminars given through the traditional * *** 
method; 

3) All participants felt satellite communications could not replace 
other forms of teaching, but could enhance instruction. As one 
participant put it, ^'Satellites could be the hottest thing since con- 
tinuing education." 

4) Dr. Theodore Childs, Director of the Allied Health Program at 
Tuskegee Institute and the satellite project manager for the Tus- 
kegee site said, "Through the use of satellites, Tuskegee Institute 
could become a center for the training of physical therapists in 
Alabama." 

5) Student participants liked the idea of having a variety of instruc- 
tors who offered different teaching techniques; and 

6) Instructors tended to be better prepared for die satellite course 
than they are normally. 

As a result of the project much was learned about the future direction 
of satellites in education. In particular, the demonstration proved that 
curriculums could be developed between institutions through the use 
of communications satellites. Video tapes of each of the seminars were 
made and can be made available to other institutions seeking to develop 
a curriculum in Allied Health. 

The satellite demonstration illustrated one of the uses of new tele- 
communications technology. Other demonstrations by the Booker T. 
Washington Foundation have been as successful. Thus, it can be con- 
cluded, creatively applied, satellites, cable television and related tele- 
communications systems can alleviate and ultimately eliminate devel- 
oping crises* in education today, such as shortage of teachers and 
instructional supplies, overcrowded classrooms, lack of facilities, and 
increased enrollment. More importaniily, telecommunications technol- 
ogy can create new options for educational institutions, particularly in 
rural and disadvantaged areas. These options include the use of video 
- and-computers to reduce the need for new classrooms;"the use of cable — 
television, video discs and satellites to deliver educational services di- 
rectly to individual homes; use of telephone technology, video discs 
and cable telephone to provide educational services to the handicapped 
and others confined to the home; and the use of computers and cable 
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television to increase access to libraries, archives and museums for all 
classes of users. 

Yes, the revolution is already upon us; the wider use of available 
technology seems certain to affect educational institutions, students and 
teachers m ways that may be startling. For example, one new technol- 
ogy, fibre optics, is based on the concept of using lights to send signals 
over cheap and plentiful glass fibers. The economic feasibility of this 
technology may hasten the wiring of communities and institutions 
throughout the United States and the world. What the scientists foresee 
IS an interfacing of various technologies in which fibre optics will 
combine with the technology of the telephone, cable television and 
satellites to provide various new services and communications systems 
Ihe results will be an extraordinary multichannel interactive commu- 
nications world. The important factor is the ability to have two-way 
interactive communications. The era in which people hear, but are not 
heard is quickly passing and major emphasis is being placed on feed- 
back. This factor is significant to the future of education. 

In summary, educational technology and educational institutions 
have a common future. However, what that future will be is unsure 
More research and demonstrations are needed to insure that technolo- 
gies and .systems are designed and placed in use that satisfy the needs 
of educational institutions. For the major concern of technology must 
be to expsnd and improve the quality and quantity of service.s available 
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"Technology—^ Next 
Decade 

Jamei P. Jimirro, Walt Disney 
Educational Media Company, 
Burbank, California 

I am very happy to comment at a time when we are at the threshold 
of a communications revolution — a revolution which I hope will have 
an impact on the nation's 1 10,000 schools over the next generation. It 
may seem self-evident to state that we are at the threshold of a com- 
munications revolution. The fact is that wasn't always so obvious. I 
was at CBS in 1967 when it, in theory, started what is now called the 
** video revolution." In 1967, CBS invented EVR, Electronic Video 
Recording, which was the first machine that could play a program back 
through a television set. I also remember a cover story in Life Magazine 
in 1971 or 1972 about the * 'video revolution." 

But we all know there never was a video revolution in the 70's. 

So to say that we are on the threshold of a revolution today is really 
not as self-evident as it may seem. It demonstrates, indeed, that there 
is nothing more important, or exciting, or compelling, as an idea whose 
time has come* And despite the fact that many of these new video 
technologies have been around for 10, 15, and, in some cases, 20 
years, at the beginning of the 1980's we begin to see the widespread 
use of this technology. As the President of Universal Pictures said 
several weeks ago, **Nothing will ever be the same." 
^- 1^^ me give you some background on the extent to which this rev- 
olution is already capturing the consumer market. There are approxi- 
mately 75 miliicn homes in the United States, and already 6 million of 
those homes subscribe to some kind of pay television. Six million 
American families are paying upwards of $9-$ 10 a month to bring a 
television service into their homes which complements that which they 
have been getting free from commercial and public television. There 
are a million families who already own video cassette recorders, and 
that figure will increase 50 percent by Christmas of 1980. 

The future ss even more exciting. By next year at this time, there 
will probably be two or three major video disc systems ou the market; 
and by the end of 1981 (which will be the first significant year for 
video disc), there will be upwards of 30b,6{)0 players in American 
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This technological explosion can have a major impact on our edu- 
cational system. I hope it does. I hope these technologies bring in- 
rh'!^^ l°'^^""""u" educational program development. Because 
oil tV^T'- ^.•'^'^'"''^ °f programs, what kinds of software are 
fo transmuted through these systems, and how are tHey-going- 

distribution (and that's all this vanguard technology is. by the way 
simply new distnbution systems) which aie less expensive and. in many 
ways, better than our existing systems, can compel those of us wlo 
are developing programs to do them better and more effectively. 

So a major issue is whether those of us in both the public and private 
sectors, who are involved in "mass communications." are going to 
take proper advantage of the opportunity this technology represents At 
present most schools do not consider educational technology all that 
central to their goals. It is an accessory-often even a frill. Important— 
but by no nieans critical. And.- as a result, it does not always get the 
attention it deserves~not in professional development; not in dollars- 
not in commitment. But, if the new technology is as exciting as it 
promises to be—and becomes as much a part of the mainstream across 
America as it promises to-4hen it can become correspondingly more 
important in our schools. ^ 

Let me give you an analogy. There is currently available to com- 
panies like Disney a modest distribution system for providing motion 
pictures to families to show in Iheir homes: 8mm films. It's a system 
that s been in place for decades. The fact is. however, as of today there 
are only 400 000-500.000 American homes with 8mm sound projec- 
tors. Why? Because it's not very good technology. It is expensive 
requires a darkened room; a separate screen, and a special relationship 
betwe^^n the projector and the screen. Expensive, cumbersome, noisy; 
not very satisfactory at all. So our success in providing Disney movies 
to families for home viewing has been inhibited by limitations in the 
technology. There are already over twice as many homes in America 
that own a video cassette play back unit, as own 'an 8mm sound pro- 
jectors Why? Because the technology is more exciting, becaua. the 
technology is simple and convenient. So what's going to happen is 
that, while the software, in this case, may* not change much, more 
people-will be interested-init because the me^nrof — 

I m hopeful this will happen in the nation's educational institutions 
as well. I m hopeful that better technology, given even the same soft- 
ware, will bring audio-visual more into the mainstream . . so more 
educators get involved with it. so that other kinds of educators think 
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it is important. And so that, in the final analysis, the very existence of 
this new technology will encourage us to do better and more exciting 
programs. 

Consider music. The music being promulgated today — some of the 
extraordinary recordings being made — are a function of technology. I 
can assure you if we were still on a 78 rpm standard, we wouldn't have 
access to the kind of software, the kind of music we have today. 

So technologies help create art and communication — they often en- 
courage people to do better things. 

The challenge wc face is to ensure that these opportunities are as 
fuUy exploited in the educational system as they inevitably will in 
the consumer market. I'm confident there will be ways that the private 
and public sectors will work together to make this happen; to ensure 
that schools become as exciting in the next decade as homes are going 
to become. It is going to happen in the home, I promise you that. And 
I just hope that we, operating in the non-home sector where commu- 
nications with 65,000,000 students is so important, are not left out by 
our own inertia, by our failure to understand the remarkable implica- 
tions of what is about to happen. 

Before I conclude, there is one more thing I want to mention — it 
concerns a new Disney project in Florida, which will have some im- 
plications for the kind of public and private cooperation Wi;'re discuss- 
ing here today. It's called EPCOT. It was originally Walt Disney's idea 
to do this project at Walt Disney World in Florida, which is now being 
developed and will open to the public in October, 1982. It's going to 
be a major new theme park adjacent to V/alt Disney World. There will 
be pavilions there similar to those we have in our Magic Kingdom 
theme park now. These pavilions will be very interesting and attrac- 
tive — dark rides, thrill rides and films, audio-animatronic figures— all . 
just as we now have except the subject matter will be keyed in each 
pavilion to the great challenges that face our nation over the^heXt gen- 
eration. Space, transportation, oceanography, land use, the environ- 
ment, life and health, and so forth. Guests will be able to come to Walt 
Disney World, go through these exhibits, have a good time; and learn 
something about the choices and alternatives they face with respect to 
these major issues. 

As part of EPCOT, we are beginning to develop an on-site center 
for educators and professional development people, a center where 
teachers can see how the ideas of EPCOT apply to them; how EPCOT 
^.caiiAuppprt Jhem^in Jhe,, im 

years, there will be opportunity to interface with many of you to ensure 
that all the opportunities for education and professional development 
that EPCOT holds will be fully realized. 
Our opportunity at EPCOT to develop and showcase model educa- 
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tional systems and concepts is virtually limitless, and it will take out- 
standing thinking from all sectors of our society to fully realize all these 
potentialities and to ensure that, to the extent technology and other 
kinds of innovation can benefit our young people, these initiatives are 
given full reign to develop. 

We are very excited at Disney about this communication revolu- 
tion"; there is no question in our minds that the 1980's are going to 
be fascinating for us, and I hope they will be for all of you, as well. 
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Conference Recommendations 



A key aspect of the conference was to provide for the participation 
of all attendees not only in learning, demonstration and discussion 
situations, but in creating and stating the recommendations of the con- 
■ference-on^rofessionai^de\/:elopment-and. e d iica t ie m al. ta c h n ology 

The organization of the conference was designed to lead to such 
recommendations: the opening sessions of the conference identified 
issues and problems; subsequent sessions consisted of presentations of 
case studies where specific issues and problems had been successfully 
addressed; the final segment of the conference dealt with future solu- 
tions to existing problems. Interspersed with this process, individual 
paiticipant groups met to analyze and prioritize issues and problems 
and, finally, suggest recommendations. 

To facilitate full participation and to assure that all pertinent profes- 
sional areas would be covered, five groups were established: a) ele- 
mentary and secondary schools, b) two- and four-year colleges and 
universities, c) continuing education and lifelong learning, d) industry, 
labor and government and, e) the professions, including medical and 
health care, engineering and law. 



On the first day of the conference, the issues and concerns were 
presented to the conference as follows: 

Group A: Elementary and Secondary Schools 

• Money — very little allocated for educational technology. 

• Lack of training in use of educational technology. 

• Lack of awareness of the effectiveness of educational technology 
by decision-makers (taxpayers, boards of education, parents, ad- 
ministrators).- 

o Lack of familiarity with what is available and how to incorporate 
its use. 'i 
Teacher is not comfortable with nor prepared to use available 
technology. 

• Research — more needed but in addition not necessarily to deter- 
mine best method of teaching, but most appropriate method for 
different learning styles — means more alternatives be made avail- 



• Education has not made a correlation between real life and what 
goes on in the classroom. 



THE ISSUES AND CONCERNS 



able. 



\ 
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• Teachers do need to feel they have control in the classroom 

' 's a cornmunication/information gap between the practi- 

tioner and the developer 



Group B: Two- and Four-Year Colleges and Universities 

• ^^'^^ °^ 'L"^''^ curriculum materials available and insufficient 
fiinds to adapt them locally. "^umu.ni 

• Faculty members are often poorly trained as teachers 

• Better availability of professional developers to work with faculty 

• College and university emphasis is not on good teaching 

• nology conservative in our own use of tech- 

• Campus service agencies may not hustle enough or may say "No" 
rather than making themselves an important part of the institution 
and generaung faculty support. 

• It often takes too long to get approval and/or funding from college 
or state administrators and task forces so faculty lose interest after 
imtially wanUng to embark on a project. 

• Lack of local coordination and cooperation to share costs and to 
share information 

• leadership is needed to get to policy makers and 
once they re reached, to get them to work together to support 
instructional technology. ^ 

• Innovation is very hard in a time of retrenchment and declining 
real salaries in inflationary times. 

• Faculty and institutions are reluctant to use materials they have 
not developed themselves (The Not-Invented-Here syndrome). 

Group C: Continuing Education and Lifelong Learning 

^"'^ ^^'"g g™"P had representa- 

nHncf J'""'^""'^'""'^'''^ departments, professional associations, 
industry-training programs for adults, development programs fo^ 
professionals and marketed through Continuing Education departments. 
Ed Testing Service: workshops for administrators; teaching them how 
to evaluate their programs ^ 

• Information sharing: users, policymakers, industry 

• Equipment sharing: are there examples (a consortium) for guid- 

• Concept of Continuing Education and Lifelong Learning- what 
does It mean? Are the terms artificial and 

A. Do they hinder getting approval and funding for programs? 
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B. Are continuing education and lifelong learning the same as 
professional development? 

C. Diversity of clients — part time professionals — time and en- 
ergy 

D. Psychological problems involved in direct use of educa- 
tional technology when no personal interaction: training 
necessary; is there information on this issue?; is there in- 
formation on motivation of these students?; — content sec- 
ondary to socializing 

E. A growing and related problem: the isolated learner, in- 
cluding psychological barriers of growing elderly popula- 
tion — how to get information on this problem? 

o Have to interact with other departments; breaking the barriers? 

• Funding: Information and examples on how to phase out from 
federal seed money to private, state and local money 

• Cost-effectiveness: Issue of convincing the policymakers that qual- 
ity should be a major ingredient in programir.ing. 

o Copyright: Piracy a problem; how can we get guidance and support 

on interpretation? Enforcement? Code of ethics? 
o Do we have clear statements of the evaluation of different kinds 

of techniques in different learning situations? 

• Information: where and how to get it?— users— buyers, industry; 
how to plan. 

Group D: Industry, Labor and Government 

Group expressed overall concerns and had discussions around spe- 
cific issues germane to individuals. 
Overall concerns: 

e Need for identification, availability and utilization of technology 
explored and made known nationally. 

• How is education technology defined? In other words, what is it? 

• Terminology: extremely valuable to trainers and educators — yet 
the area is never dealt with. 

• Conferences, especially nationally, toe often focus and operate on 
the basis of assumption. False. Need to address this area. 

Discussion around: 

• How to rriove students from point 1 (learning) to point 2? How 
fast can you take people, and at what cost? 

• Cost-Effectiveness: what are the elements involved in determin- 
ing? 

o Are these elements considered in terms of priority? 

• People need to know how technology fits into personal aspects of 
day-to-day job. 
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• People get turned off when technology is introduced. FEAR takes 
over. This is due primarily to the fact that the users are seldom 
involved in the total process. 

— e-Need-for^c meijrenrammg'ijnntroduction to technology as op- 
posed to traditional introduction to use of technology, 
a Who's training the trainer? (In other words, what's going on be- 
hind the scenes?) 

• Need for closer coordination between the marketer and the user. 
The marketer focuses on the features of the equipment while the 
user concentrates on the benefits. Integration of dialogue is a must 
if we are to be successful in our effort. 

• L^^/,but common in all groups: there is a need for an information 
data base available for all to share. 

Group E: The Professions Including Medical and Health Care, 
Engineering, Law and Others 

• Explore profit/non-profit dichotomy— check out similarities and 
differences. 

• Explore Federal/non-Federal. Grant/non-Grant similarities and dif- 
ferences. 

9 Is Educational Technology a means to an end or an end in itself? 

• The professions learner situation varies from large group situations 
(100 lawyers in a firm) to small group (a partnership). How can 
educational programs employing educational technology relate to 
both situations? 

• How can the delivery service for education be controlled so that 
only those who pay for it receive it?. , . a question of marketing. 

• Why, if so much educational technology is around, do profes- 
sionals in the professions and industr}' not trust it or use it more 
in educational activities? 

o People learn and expect to leani as they were taught. 

• Educators, in broadest sense, not entirely convinced on use of 
educational technology. 

• More incentive needed to use educational technology. 

• Handling of what educational technology displaces important, 
o What amount of educational technology is new technology? 

• How. can one measure the effectiveness of continuing education 
in the professions— both in general and specifically in relation to 
educational technology? 

© Contact hours vs. competency exam — how to get at it? 

© What incentives can be built in, both at the undergrad, grad, 
professional school and continuing education levels, to use edu- 
cational technology? 
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THE SOLUTIONS 

The entire conference was presented '^solutions'' o n the last day, 
and subsequently refined and prioritized in terms ot their relevance lo 
the purpose of the conference as follows: 

OVERALL FUTURE CONSIDERATIONS: 

A. Joint conferences, such as this co-sponsorship by FICE and 
AECT, are of special value in bringing together people from diverse 
areas, strengthening the conference's value to each participant. 

B. The complexity of educational technology and its continuing 
changes in design, development hardware, software and implementa- 
tion — particularly in planning for the solution of problems in the fu- 
ture — require cooperative input from diverse sources. 

C. Participants at conferences such as this are encouraged and should 
be motivated by the conference to continue their efforts in terms of 
recommended solutions by working with other organizations and con- 
veying their concerns to the new Department of Education. 

D. Socializing as well as professional discussions among people rep- 
resenting different areas of concern, as at this conference, is of special 
value in encouraging cooperative action toward common goals. 

ELEMENTARY AND SECONDARY SCHOOLS: 

A. Effective use of communications media is dependent upon two- 
way communications, not only in the process itself, but in additional 
feedback from users. 

1. in this process, feedback from teachei . is essential. 

B. There should be constant communicatiohs among all professibrial 
organizations and associations using (or whose membership is involved 
in the use of) educational technology. 

C. Conventions — specifically the annual convention of the co-spon- 
sor, AECT — should include participatory sessions for teachers, PTA 
representatives and other decision-makers who need to be informed 
about the potentials and utilization of technology. 

TWO' AND FOUR' YEAR COLLEGES AND UNIVERSITIES: 

A. The recommendations of the February, 1978 conference on 
Teacher Training and Educational Technology" sponsored by FlCE's 
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Subcommittee on Educational Teciinology siiould be given priority at- 
tention for implementation. ' 

Hnnc_iS?°'°"'" ^"^l.^lihis Sh ould be held in various central loca- 
— tions-tn-the^ountry-and-shDgld- make use ot telecommunication tech- 
niques in its presentations. 

C. FICE and AECT should assume leadership roles in communi- 
ca ing to policy makers the need for adequate funding for the appli- 
cation of educational technology. 

1 . FICE. as a major component of the new Department of Ed- 
ucation, should convene a conference of policy makers and 
gate-keepers (such as chancellors, college presidents, com- 
missioners, legislators, and Board of Education) for the pur- 
pose of presenting to them the increasingly vital role and 
benefits of educational technology, and the need for their 
support in promoting its use and funding. 

2. FICE should hold a series of seminars on educational tech- 
nology application via satellite, linking some 10-20 points 
throughout the country, and involving administrators, teach- 
ers, board members, parents, students, and professional or- 
ganizations. 

3. FICE and AECT should seek to participate in the convention 
programs of professional organizations of educational admin- 
istrators (such as CCSSO. AASA. AACTE. ASCD) to fa- 
milianze these education decision-makers with the value of 
and need for encouragement of educational technology 

°^ workshops and conferences should be held where 
those who have successfully applied educational technology can^h^e 

care hiSs"" P"^"'^'"" ^"'^ ^"^'^^'^ of comprehens'^ 

E. A series of workshops and conferences should be held to train 
educational technologists to be effective change agents, 
nnn f . professional organizations interested in the applica- 

tion o educational technology (such as AECT.. ALA. AASL ASTD) 
should jointly sponsor regional conferences for their members 'and oth- 

G. FICE should approach the regional accreditation agencies to en- 
courage them to put increased importance on the applicatioi o edu- 
cational technology throughout higher education programs 

H. Colleges of education shouid provide more organized training in 
educational technology for all of their students in as much as "he e 
moividuals will be the policy makers of the future 

fsuch a^s NAVa''°"''^k''' T'''"^'"^ for educational product sales people 
(such as NAVA members) so they can accurately describe the kppro- 
pnate^uses and advantages of various applications of educationaUech 
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J. An information sharing network should be established to provide: 
1. Names of speakers and resource people; 

2. Information on successful a p plications of edu cational tech- 

nology, including the names of the project directors; 
3. Software reports. 
K. Materials demonstrating applications of educational technology 
should be made more widely available. 

L. Federal agencies should place more emphasis on disseminating 
the results of funded educatiorpJ technology projects. 



CONTINUING EDUCATION AND UFELONG LEARNING: 



A. Clearinghouses for information on educational technology should 
be established in all geographical areas and for all professional need 
areas. 

B. Satellite spectrum space should be reserved for educational pur- 
poses, particularly in serving the needs of isolated persons who rely on 
continuing and lifelong educational services. 

C. FICE and AECT (or other appropriate organizations/agencies) 
should sponsor an annual Professional Development and Educational 
Technology conference of this kind. 

1. These conferences and similar ones should be made available 
to groups and individuals all over the country through inter- 
active satellite use. 

D. The recommendations of the 1978 FICE Subcommittee on Ed- 
ucational Technology conference on Teacher Training and Educational 
Technology should be implemented. 



A. A network (such as clearinghouse) should be established to per- 
mit interaction among labor-industry-govemment and educational in- 
stitutions, to maximize the dissemination of information necessary to 
provide for effective motivation and use of technology. 

B. Further conferences of this nature should be held, emphasizing 
business as well as educational applications, and utilizing technology 
(such as live satellite hookups) in its presentations. 

C. A series of workshops updating the work of this conference 
should be held in the near future in various parts of the country, and 
should include: 

1 . Current information on educational technology resources and 

— uses;™ -■ 

2. A list of feasibility studies completed and underway; 



INDUSTRY, LABOR AND GOVERMENT: 
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3. Cost comparisons and benefits. 

D. A number of appropriate professional organizations and associ- 
ations should make speci al efforts to serve th e ne^eA^ nf information 
gathering and exchange, including such groups as ASTD, ASE, AES, 
AASA. 

E. The Department of Education should reexamine the concept of 
lifelong learning in relation to the use of technology, and should en- 
courage cooperation between education and industry in the development 
of appropriate technology. 

1. Curriculum needs and application purposes should be clearly 
defined before federal funding of facilities and equipment; 

2. Resources should be provided through higher education to 
i:)ermit dissemination of programmatic information on effec- 
tive technology utilization. 

F. Participants in such conferences must assume individual and cor- 
porate responsibility for the eradication of functional illiteracy and, in 
so domg, must move from a cost-effective to a quality-effective pos- 
ture. ^ 



THE PROFESSIONS: 

A. Technology has been applied in many professional situations, 
includmg dramatic health and medical applications with the ATS-6 
satellite experiment. Further uses along these lines should continue with 
proper support. 

B. Further conferences of this nature should be held, with an em- 
phasis on use of technology within the conference, hands-on partici- 
pation with various kinds of software, and an analysis of the cost- 
effectiveness of each technological mode. 

C. A Glossary of Terms needs to be developed to provide a common 
ground for all edcational technology users because of the proliferation 
and continuing changes of communications techniques and modes. 

D. A clearinghouse serving as a hub for an information network 
should be established. 



